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Description 



in Chem. Abstr. 59 (1963) 3824b. certain arytsulfonanrudo-substitiitecl hydroxaniic acids are disclosed as chemo- 
therapeutics. In US patent 4 885 027. certain arylmethylenesutfonamido-substituted hydroxamic acids having herbicidal 
activity are disclosed, tn Trends Biotechnol. 10 (1992) 200-207, matrix metalloproteinases and their inhibitors are 
reviewed. In both WO-A*90t/05719 and EP-A>238 872, certain hydroxamic acids and hydroxylamine derivatives respec- 
tively having ooilagenase inhibitory activity are disclosed. 

The present invention relates to the compounds of formula I 



{si wherein 

Ar is carbocydic or heterocyclic aryl; 

R is hydrogen, lower ajkyl. cartx)cyclic aryl-lower alKyl. cartx)cydic aryl, heterocyclic aryl. biaryl. biaryl-lower 
alkyt. heterocydic aryMower alkyi, mono- or poly-halo-lower alkyl. Cs-Cy-cycloalkyl, Ca'Cy-cycioalkyi-lower 
alkyi, (oxa or thiaj-Ca-Cg-cycloalkyl, [(oxa or thia)-C3-C6"CycloalkyI]-lower alkyl, hydroxy-lower alkyl, acyloxy- 
lower alkyt. tower alkoxy-lower alkyl, lower alkyl-(thio. sulfinyl or sul1bnyl)-lower alkyi, (amino, mono- or di-lower 
alkylamino)-k)wer alkyl. acylantino-lower alkyl. (N-lower alkyl-piperazino or N-carbocyclic or heterocyclk: aryl- 
lower alkylpiperazino)-lower alkyl, or (morpholino. thiomorpholino, piperidino, pyrrolidino. piperldyl or N*lower 
alkyfpiperldyQ-tower alkyl; 

Ri is hydrogen, lower alkyl, carbocydic aryl-lower alkyl. carbocydic aryl, heterocyclic aryl, biaryl, biaryl-lower 
alkyl, heterocydic aryl-lower alkyl, mono- or poly-halo-lower alkyl, Ca-Cy-cycloalkyl. Ca-Cy-cydoalkyl-lower 
alkyl. hydroxy-lower alkyl, acyloxy-lower alkyl, lower alkoxy-lower alkyl, (cartxxjyclic or heterocydic aryl) -lower 
alkoxy-lower alkyl, lower alkyl-(thio, sulfinyl or sulfonyl)-lower alkyl, (amino, mono- or di-lower alkylamino)-lower 
alkyl. (N-lower alkyl-piperazino or N-caibocyclic or heterocydic aryl-lower alkylpiperazino)-k)wer alkyl. (mor- 
pholino. thiomorpholino. piperklino. pyrrolidino, piperidyl or N-lower alkylptperidyl)-lower all^. acylamino-lower 
alkyl. piperidyl or N-lcwer atkylpiperidyl; 

R2 is hydrogen or lower alkyl; 

(b) or. wherein R and Ri together with the chain to which they are attached form a 1 ,2,3,4-tetrahydroHSoquinoline, 
piperidine, oxazolidine, thiazolidine or pyrrolidine ring, each unsubstituted or substituted by fower alkyl; and Ar and 
R2 have meaning as defined under (a); 

(c) or wherein Ri and R2 together with the cartx)n atom to which they are attached form a ring system selected from 
Cs-Cy-cycloalkane which is unsut)stituted or substituted by lower alkyl; oxa-cydohexane. thta-cyclohexane, indane, 
tetralin. piperidine or piperidine substituted on nitrogen by acyl, lower alkyl, cartx)cydic or heterocyclic aryl-lower 
alkyl, (cait)oxy, esterified or amidated cartx>xy)-lower alkyl or by lower alkylsutfonyi; and Ar and R have meaning as 
defined under (a); 

wher^n the term "carbocydic aryl** nreans phenyl; phenyl that is mono-, di- or tri^t)Stituted by one. two or three 
radicals selected from fower alkyl, lower alkoxy. hydroxy, halogen, cyano. trifluoromethyl, lower alkylenedioxy and 
oxy-C2-C3-alkylene; or 1 • or 2-naphthyl; 

wherein the term **heterocydic aryl" means pyridyl, quinolinyl, isoquinolinyl, benzothienyl, benzofuranyl, t>enzopyra- 
nyl. benzothiopyranyl, furanyl. pyrrotyl. thiazolyl. oxazolyl, isoxazolyl, triazdyl. tetrazolyl. pyrazolyl, imidazolyl. 
thienyl. or any said radical substituted by lower alkyl or halogen; 

wherein the term "tower* refers to organic radicals with up to and induding 7 carbon atoms; 

or a pharmaceutically acceptable prodrug derivative thereof selected from such hydroxamic acids in which the 
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CONHOH group is derivatized in form of an Oacyt or an 0-benzyl derivative, in which O-benzyl derivative the ben- 
zyl group is unsubstituted or mono-, di- or tri-substituted by substituents selected from lower alkyi* lower alkoxy. 
amino, nitro. halogen and trifluoromethyt; 
and pharmaceuticaDy acc^table salts thereof: 

further to a process for the preparation of these compounds, to pharmaceutical compositions comprising these 
compounds, to the use of these compounds for the therapeutic treatment of the human or animal body or for the 
manufacture of a pharmaceutical composition. 

The confounds of formula I defined under (b) above can be represented by formula la 



X 

O CHj CHj o 

II I I II 
»5 Ho-N-C-C N S-Ar 

I I li ^ ' 



O 



wherein X represents methylene or 1 .2-ettiytene each unsut)stituted or substituted l^y lower alkyl. or X represents oxy- 
gen, sulfur, or 1 .2-phenylene: and Ar and R2 have meaning as defined above. 

The compounds of formula I defined under (c) above can be represented by formula lb 

R 

? CH2 O 

" I " 
HO— N — C — v~ ^ ^ ^ ^^^^ 



wherein Y is a direct bond, Ci-C4-straight chain alkylene optionally substituted by lower alkyl, CH2OCH2. CH2SCH2, 
1, 2-phenylene. CH2-1, 2-phenylene or CH2N(R6)-CH2 in which Rg represents hydrogen, lower alkanoyi, di-lower 
alkylamino-lower alkanoyl. aroyl. carbocyclic aryt-lower alkanoyi, fower all^l, carkx)cyclic or heterocylic aryt-lower alkyt. 
(cartsoxy. esterified or amkjated carboxy)-lower alkyl or tower alkylsulfonyl; and Ar and R have meaning as defined 
40 above. 

A prefen-ed embodiment of the compounds of formula ib relates to the compounds of formula Ic 



R 



50 




in which Y' represents oxygen, sulfur, a direct bond, methylene or methylene substituted by lower alkyl. or NR^; Rq rep- 
55 resents hydrogen, lower alkanoyl, di-lower alkylamino-lower alkanoyl. cartxxiyclic aryl-lower alkanoyl, lower alkyl, car- 
bocyclic or heterocyclic aryl-lower alkyl. (cartDoxy. esterified or amidated cart50xy)-lower alkyl or lower alkylsulfonyl: Ar 
and R have meaning as defined above: pharmaceutically acceptat>le prodrug derivatives: and pharmaceutically accept- 
able salts thereof. 

Prefen^ed are said con^unds of formula I, la. Ib and Ic wherein Ar is monocyclic cartxx;yclic aryl such as phenyl 
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or phenyl mono*, di- or tri-substituted by Ct-Cio-aikoxy, hydroxy, cart)ocyclic or heterocyclic aryl-lcwer aikoxy. Cs-Cy- 
cydoalkyt-tower aikoxy, (lower alkyl. carbocyclic or heterocyclic aryl-lower alkyi or Cs-CT-cycloalkyl-tower alkyl)-thto, 
lower alkyk)xy-lower alkCDcy, halogen, lower alkyl. cyana nitra triffluoromethyl, lower alkyl'(sulfinyl or sulfbnyl). amino or 
mono- or di-lower alkylamino; or Ar is phenyl suk)Stituted on adjacent cartx)n atoms by Ci-C2-alky1enedioxy or oxy-C2- 
5 C3-alkylene; or Ar is heterocyclic monocycnc aryl such as thienyl or thienyl substituted by lower alkyl; the other symbols 
have meaning as defined; pharmaceutically acceptable prodrug derivatives thereof; and pharmaceutically acceptable 
salts thereof. 

Further preferred are the compounds of fornuila 1 wherein Ar is phenyl which is unsubstituted or mono-, di- or tri- 
substituted by C^-C^o'^^^> hydroxy: by phenyl-lower aikoxy wherein phenyl Is unsubstituted or substituted by lower 

10 alkyl. lower aikoxy. halogen or trifluoromethyl; by heterocyclic aryl-lower aikoxy wherein heterocyclic aryl is selected 
from pyridyl. tetrazolyl, triazdyl. thiazolyl. thienyl. imidazolyl and quinolinyl. each unsubstituted or mono- or disuk^sti- 
tuted by lower alkyl or halogen; by Ca-Cy-cycloalkyl-tower aikoxy, (lower alkyl. phenyHower alkyl or Cs-Cy-cydoalkyl- 
lower alkyl]-thio, lower alkyloxy-lower aikoxy, halogen, lower alkyl, cyano. nitra trifluoromethyl, lower alkyl-(sulflnyl or 
sulfbnyl), amino, mono- or di-lower alkylamino or, on adjacent cartxjn atoms, by Ci-C2-aIkytenedJ0xy or oxy-C2-C3- 

15 alkylene; or Ar is thienyl. isoxazolyl or thiazolyl each of which is unsuk)stituted or nwno- or di-substituted by lower alkyl; 

R Is hydrogen, tower alkyl, phenyl-lower alkyl wherein phenyl Is unsubstituted or substituted by lower alkyl. lower 
aikoxy, halogen or trifluoromethyl; phenyl which is unsubstituted or mono-, di- or tn-sut)strtuted by lower all^xy. 
hydroxy, halogen, lower alkyl. cyano. nitro. trifluoromethyl. lower aIkyl-(thio. sulf inyl or sulfonyl). amino, mono- or di- 

20 lower alkylamino or. on adjacent cartxtn atoms, by Ci*C2-alkylenedioxy or oxy-C2-C3-alky{ene; or a heterocyclic 
aryl radical selected from pyridyl, tetrazolyl. triazolyl, thiazolyl, thienyl. imidazolyl and quinolinyl. each unsut>stituted 
or mono- or disubstituted by lower alkyl or halogen; biphenylyl which is unsubstituted or suk)stituted by lower alkyl, 
tower aikoxy, halogen, trifluormethyl or cyano; biphenylyl-lower alkyl wherein biphenylyl is unsuk)stituted or substi- 
tuted by lower alkyl. lower aikoxy, halogen, trifluormethyl or cyano; (pyridyl. thienyl, quinolinyl or thiazolyl)-l6wer 

25 alkyl, trifluormethyl. Cs-Cy-cydoalkyl, Cs-Cy-cycloalkyl-tower alkyl, (oxa or thia)-C3-C6-cycloalkyl, [(oxa or thia)-C3- 
Ce-cycloalkyl]-lower alkyl, hydroxy-lower alkyl, lower alkanoyloxy-iower alkyl, lower alkoxy-tpwer alkyl. lower alkyl- 
(thio. sutfinyl or sulfbnyl)-lower alkyl. (amino, mono- or di-lower alkylamino) -lower alkyl, lower alkanoylamino-lower 
alkyl, (N-lower iaikyl-piperazino or N-phenyHower alkylpiperazino)-lower alkyl or (morpholino. thiomorpholina pip- 
eridino. pyrrolidino, piperidyl or N-lower alkylpiperidyl)-lower alkyi; 

30 is hydrogen, lower alkyl; phenyl-lower alkyl wherein phenyl is unsubstituted or substituted by lower alkyl. lower 

aikoxy. halogen, trifluoromethyl or. on adjacent cartx)n atoms, by CrC2-alkylenediQxy or oxy-C2-C3-aIkylene; phe- 
nyl which is unsubstituted or substituted by lower alkyl. lower aikoxy. halogen or triftuoromethyl: pyridyl, thienyl, 
biphenylyl. biphenylyl-lower alkyl; heterocyclic aryMower alkyl wherein heterocyclic aryl is selected from thiazolyl, 
pyrazolyl, pyridyl, imidazolyl and tetrazolyl each unsubstituted or substituted by lower alkyl; trifluoromethyl, C3-C7- 

35 cydoalkyl. Cs-Cy-cycloalkyl-lower alkyl . hydroxy-lower alkyl, lower alkanoyloxy-lower alkyl, lower alkoxy-lower alkyl. 
(phenyl or pyridyl)-lower alkoxy-lower alkyl. lower alkyl-(tfiio, sulfinyl or sulfonyl)-lower alkyl. (amino, mono- or di- 
lower alkylamino) -lower alkyl, (N-lower alkyl-piperazino or N-phenyl -lower alkylpiperazino)-lower alkyl, (mor- 
pholino. thionrtorpholino. piperidino. pyrrdkiino, piperklyl or N-lower alkylpiperidyl)-lower alkyl. lower alkanoylamino- 
lower alkyl: Ra-CONH-lower alkyl wherein R3 represertts (di-lower alkylamino. N-lower alky^Diperazino, morpholino. 

40 thiomorpholino, piperidino. pyrrolkiino or N-alkylpiperidyl)-tower alkyl; piperklyl or N-tower alkylpiperkiyl; 
R2 is hydrogen or lower alkyl; 

(b) or wherein R and Ri together with the chain to which they are attached form a 1 .2.3.4-tetrahydro-isoquinoline, 
piperidine, oxazolidine, thiazolidine or pyrrolidine ring, each unsubstituted or mono- or di-substituted by lower alkyl; 
and Ar and R2 have meaning as defined under (a); 

45 (c) or wherein R^ and R2 together with the carbon atom to which they are attached form a ring system selected from 
Ca-Cy-cydoalkane which Is unsubstituted or substituted by lower alkyl; oxa-cydohexane. tiiia-cydohexane. indane. 
tetralin and piperidine which is unsubstituted or substituted on nitrogen by lower alkanoyl. di-lower alkylamino-lower 
alkanoyl. lower alkoxycartx^nyl. (morphdino, thiomorpholino or piperKlino)-cartx>nyl. lower alkyl, (phenyl or pyridyl)- 
iower alkyl. (carboxy, lower alkoxycartx)nyl. benzyloxycart^onyl. aminocaitx)nyl or mono- or di-lower alkylaminocar- 

50 k>onyl)-lower alkyl or by lower alkylsulfonyl; and Ar and R have meaning as defined under (a); 
wherein the term lower" refers to organic radicals with up to and induding 7 cartx)n atoms; 
or a pharmaceutically acceptable prodrug derivative thereof selected from such hydroxamic acids in which the 
CONHOH group is derivatized in form of an 0-acyl or an 0-benzyl derivative. In which 0-benzyl derivative tiie ben- 
zyl group is unsubstituted or mono-, di- or tri-substituted by substituents selected from tower alM, lower aikoxy, 

55 amino, nitro, hatogen and trifluoromethyl; 

or a pharmaceutically acceptable salt thereof. 

Espedally preferred are the compounds of formula I wherein Ar is phenyl which is unsubstituted or mono-, di- or tri- 
substituted by Ci-Cy-alkoxy, hydroxy, phenyl-lower aikoxy. Cs-Cy-cydoalkyl-iower aikoxy. lower alkyioxy-lower aikoxy. 
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halogen, lower alkyl. cyano, nttro, trifluoromethyl, lower alkyl-(sutfinyl or sutfonyQ. amino, mono- or dHower alkylamino 
or. on adjacent cartxm atoms, by Ci-C2'alkylenedioxy or oxy-C2^-alKylene; or Ar is thienyl. isoxazolyl or thiazolyt 
each of which is unsut)stituted or mono- or di-substituted by lower alkyl; 

R is hydrogen, lower alkyl, phenyl-lower alkyl; phenyl which is unsubstituted or mono-, di- or tri-substituted by lower 
alkoxy. hydroxy, halogen, lower alkyl. trifluoromethyl. or, on adjacent carbon atoms, by C^-C2-alkylenedioxy or oxy- 
C2-C3-alkylene; or a heterocyclic aryl radical selected from pyridyl, thiazolyl and quinolinyl, each unsut^stituted or 
mono- or disubstituted by k}wer alkyl; biphenylyl; biphenytyl-lower alkyl; (pyrkiyl or thienyl)-k>wer alkyl. trifluorme- 
thyl. C3-C7-cydoalkyl. Cs-Cy-cydoalkyl-tower alkyl. (oxa or thia)-C3-C6-cycloalkyt, [(oxa or thia)-C3-C6-cyctoalkyQ- 
lower alkyt, hydroxy-lower alkyl, (N-lower alkyl-piperazino or N-phenyl-tower alkylpiperazino) -lower alkyl or (mor- 
pholino. thiomorpholino, piperidino. pyrrolidino. piperidyl or N-lower aIkytpiperidyl)-tower alkyl; 
R) is hydrogen, lower alkyl; phenyl-lower alkyl wherein phenyl is unsubstituted or sutDstituted by lower alkyl, lower 
alkoxy, halogen, trifluoromethyl or, on adjacent cartwn atoms, by Ci-C2-alkylenedioxy; biphenylyt-lower alkyl; het- 
erocyclic aryl-lower alkyl wherein heterocyclic aryl is selected from thiazolyl. pyrazolyl. pyridyl, imidazolyl and tetra- 
zolyl each unsubstituted or substituted by lower alkyl; C3-Crcyck)alkyt. Ca-Cy-cydoalkyl-tower alkyl. hydroxy-lower 
all^, (phenyl or pyridyQ-lower alkoxy-lower alkyl, tower alkyKthio, sulfinyl or sulfonyl)-lower alkyl. (amina mono- or 
di-tower aIl^mino)-lower alkyl. (N-tower alkyl-piperazino or N-phenyMower atkylptperazlno)-k>wer alkyl, (mor- 
pholino. thiomorpholino. piperklino. pyn'olidino, piperidyl or N-lower alkylpiperidyl)-lower alkyl. lower alkancylamino- 
lower alkyl; Ra-CONH-lower alkyl wherein R3 represents (di-lower alkylamino, N-lower alkylpiperazino, morphollno. 
thiomorpholino. piperidino, pyrrolidino or N-alkyIpiperidyl)-k3wer alkyl; piperidyl or N-lower alkylpiperidyl; 
R2 is hydrogen or lower alkyl; 

(b) or wherein R and R^ together with the chain to which they are attached form a thiazolidine or pyn'olidine ring, 
each unsubstituted or mono- or di-substituted by lower alkyl; and Ar and R2 have meaning as defined under (a); 

(c) or wherein R| and R2 together with the carbon atom to which they are attached form a ring system selected from 
C3-C7-cycloalkane whidi is unsubstituted or substituted by lower alkyl; oxa-cydohexane. thia-cydohexane and pip- 
eridine which is unsubstituted or substituted on nitrogen by lower alkanoyi, di-tower alkylamino-lower alkanoyi, 
lower alkoxycartxxiyl, (morpholino, thiomorpholino or pipertdino)-carbonyl, lower alkyl, (phenyl or pyridyl) -lower 
alkyl. (cartx>xy. lower alkoxycaft)onyl. aminocarbonyl or mono- or di-lower alkylanf^nocartX)nyO-lower alkyl or by 
lower alkylsuKonyl; and Ar and R have meaning as defined under (a); 

a pharmaceutically acceptable prodrug derivative thereof; or a pharmaceutically acceptable salt thereof. 
A particular embodiment of the invention relates to the oompounds of formula II 



R is hydrogen, lower alkyl, cart)ocydic aryl-lower alkyl, carbocydic aryl, heterocydic aryl. biaryl. btaryl-fower alkyl. 
heterocyclic aryl-lower alkyl, mono- or poly-halo-lower alkyl, Ca-Cy-cydoalkyl, Cs-Cy-cydoalkyI -lower alkyl. (oxa or 
thia)-C3-Ce-cydoalkyl, [(oxa or thia)-C3-C6-cycloalkyl]-lower alkyl, hydroxy-lower alkyl, acyloxy-lower alkyl, lower 
alkoxy-lower alkyl. lower aikyl-(thio. sulfinyl or suHonyl) -lower alkyl. (amino, mono- or di-lower alkylamino) -lower 
alkyl. acylamino-lower alkyl, (N-ldwer alkyl-piperazino or N-carbocydic or heterocydic aryl-lower alkylpiperazino)- 
fower alkyl. or (morpholino, thiomorpholino. piperidino. pyrrolidino or N-lower alkylpiperidyl)-k)wer alkyl; 

Ri is hydrogen, fower alkyl. carbocydic aryl-fower alkyl. cartsocydic aryl. heterocyclic aryl, biaryl. biaryj-tower alkyl, 
heterocydic aryl-lower alkyl, mono- or poty-halo-lower alkyt, Cs-CT-cycloalkyl, Cs-Cy-cycloalkyl-lower alkyl, 
hydroxy-lower alkyl, acyloxy-lower alkyl, lower alkoxy-lower alkyl. lower alkyl-(thio, sulfinyl or sulfonyl) -lower alkyl, 
(amino, mono- or di-lower aikylamino)-lower alkyl. (N-lower alkyl-piperazino or N-carbocydic or heterocyclic aryl- 
lower alkylpiperazino) -lower alkyt. (morpholino. thiomorpholino. piperidino. pyrrolidino, piperidyl or N-lower alkyl- 
piperidyl)-lower alkyl. piperidyl. N-lower alkylpiperidyl, or acylamino-lower alkyl represented by Ra-CONH-lower 
alkyl; 



R 




wherein 
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R2 is hydrogen; 

R3 In R3-CONH-lower alkyi is lower alkyt, carbocydic or helerocydic aryi, di-lower alkylamino, N-lower alkytpiper- 
azino. morpholino. thioniorpholino. piperidino. pynrolidind. N-alkytpiperidyl. or (di-lower alkylamino. N-lower alkyl- 
5 p^erazlno. nrarpholina thiomorpholino. piperidino, pyrrolklina ii^ridyl or N-lower alky1piperkiyl)-lQwer alkyI; 

R4 is hydrogen, lower alkaxy, hydroxy, carbocydic or heterocyclic aryl-lower alkoxy. tower alkylthk) or cartXKycfic or 
heterocydk; aryl-lower alkytthk), lower alkytoxy-lower atkoxy. halogen, trif luoromethyl, lower alkyl. nitro or cyano; 

10 R5 is hydrogen, tower alkyl or halogen; 

or R4 and R5 together on adjacent cart>on atoms represent methylenedioxy. ettiytenedioxy. oxyethylene or oxypro- 
pylene; 

wherein the term "cartx)cydic aryl" means phenyl; phenyl that is mono-, di- or tri-sut3Stftuted by one. two or three 
IS radicals selected from lower alkyl. lower alkoxy, hydroxy, halogen, cyano. triftuoromethyl. lower alkylenedioxy and 
oxy-C2-C3-alkylene; on- or 2-naphthyl; 

wherein the term "heterocydic aryl" means pyridyl, quinolinyt. tsoquinollnyl. benzothienyl. t>enzofuranyl. benzopyra- 
nyl. benzothiopyranyl, furanyl, pyrroiyl, thiazolyl. oxazplyl. isoxazoiyi, triazolyl. tetrazolyl. pyrazolyl, Imidazolyl, 
thienyl. or any said radical substituted by lower alkyl or halogen; 

20 ^ wherein the term "lower" refers to organic radicals with up to and including 7 carbon atoms; 

or a pharmaceutically acceptable prodrug derivative thereof selected from such, hydroxamic acids in which the 
CONHOH group is derivatized in form of an 0-acyl or an 0-benzyl derivative, in which O^enzyl derivative the ben- 
zyl group is unsut>stituted or mono-, di- or tii-suk>stituted by substituents selected from lower alkyl. lower alkoxy. 
annino. nitro. halogen and triftuoromethyl; 

25 or a pharmaceutically acceptable salt thereof. 

Another pretended embodiment of the Invention relates to the compounds of formula 11 wherein R and R^ together 
with the chain to which tiiey are attached form an 1,2.3,4-teti^ahydro-isoquinoline, ptperidine. thiazolidine or pynrdkiine 
ring; and Rg. R4 and R5 have meaning as defined above; pharmaceutically acceptable prodrug derivatives as defined 
30 above; and pharmaceutically acceptable salts thereof. Such compounds correspond to oompounds of formula la 
wherein Ar is optionally substituted phenyl as defined above. 

Anottier prefen^ed embodiment of the invention relates to the compounds of formula II wherein R^ and R2 together 
witii tiie cart)on atom to which they are attached form a ring system selected from cyclohexane, cydopentane. oxacy- 
dohexane, thiacyctohexane. Indane. tetralln, pipertdine or piperidine substituted on nitrogen by acyl. lower alkyl. cart)o- 
35 cydic or heterocyclic aryl-lower alkyl or by lower alkylsulfonyl; and R, R4 and R5 have meaning as defined above; 
pharmaceutically acceptable prodrug derivatives as defined above; and pharmaceutically acceptable salts tiiereof. 
Such compounds correspond to compounds of formula lb wherein Ar is optionally substituted phenyl as defined afcsove. 

Particularly pretended are ttie compounds of formula III 




so wherein R represents lower alkyl, trif luoromethyl, C^-Cy-cycloalkyt, (oxa or thia)-C4-C5-cydoalkyl. biaryl, cartxx:yclic 
monocyclfe aryl or heterocyclk; monoQydic aryl; R, represents hydrogen, lower alkyl, C5-C7-cydoalkyl, monocydic car- 
bocydic aryl. cartx)cyclic aryl-lower alkyt, heterocydic aryl-lower alkyl. lower alkoxy-lower alkyl. lower alkyt-(thio. sutf inyt 
or suKbnyl)>lower alkyl. di-lower alkylamino-lower alkyt, (N-lower alkytpiperazino, morpholino, thiomorpholino, piperidino 
or pyrrdidlno)-lower alkyl or Ra-CONH-lower alkyl; R3 represents lower alkyl, cartxxydic aryl. heterocyclic aryl. dl- 

55 lower alkylamino. N-tower alkylpiperazino, morpholino, thiomorpholino. piperidino. pyrrolidine. N-alkytpiperidyl. or (di- 
lower alkylamino. N-lower alkylpiperazino, morpholino. thiomorpholino. piperidino. pyrrolidino or N-alkytpiperidyl)-lower 
alkyl; R4 represents k>wer alkoxy or cartxKyclic or heterocyclic aryl-lower alkoxy; 

wherein the term *carix)cydic aryl** means phenyl; phenyl ttiat is mono-, di- or fi-substituted by one, two or three radi- 
cals selected from lower alkyl, kiwer alkoxy. hydroxy, halogen, cyano. trif luorometiiyl. tower all^enedioxy and oxy-C2- 
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Ca-alkylene; or 1- or 2-naphthyl; 

wherein the term "carbocydic monocyclic aryl" means phenyl; phenyl that is mono-, dl- or tri-substituted by one. two or 
three radicals selected from tower alkyl. lower alkoxy, hydroxy, halogen, cyano, trcfluoromethyl, lower alkylenedioxy and 

oxy-C2-C3-a!kylene; 

5 wherein the term "heterocyclic aryl" means pyridyl. quinoiinyl. isoquinolinyl. benzothienyl. benzofuranyl. benzopyranyl. 
benzothiopyranyl. furanyl, pynrotyl. thiazotyl. oxazolyl. tsoxazolyl. triazolyl. tetrazolyl. pyrazolyl. imidazdyl. thienyl. or any 
said radical substituted by lower alkyl or halogen; 

wherein the term 'Yieterocydic monocydic aryl** means pyridyl. furanyl. pyrrolyl, thiazolyl. oxazdyl, isoxazolyl, triazolyl, 
tetrazolyl. pyrazolyl. imidazolyl, thienyl. or any said radical substituted by lower alkyl or halogen; 

10 wherein the term lower" refers to organic radicals with up to and including 7 cart>on atoms; 

or a pharmaceiitically acceptable prodrug derivative thereof selected from such hydroxamic acids in which the CON- 
HOH group is derivatized in form of an O-acyl or an O-benzyl derivative, in which 0-benzyl derivative the benzyl group 
. is unsut)stituted or mono-, di- or tri-substituted by substituents selected from lower sdkyi, lower alkoxy, amino, nitro. hal- 
ogen and trifluoromettiyl; 

IS or a pharmaceutically acceptable salt thereof. 

Further prefen-ed are compounds of formula 111 wherein R represents monocyclic cartxicydic aryl or nxsnocyclic 
heterocydic aryl; and R4 have meaning as defined above; pharmaceutically acceptable prodrug derivatives; and 
pharmaceutically acceptable salts thereof. 

More particulariy preferred are said conpounds of formula 111 wherein R represents heterocyclic monocyclic aryl 

20 seleded from tetrazolyl, triazolyl. thiazolyl, imidazolyl and pyridyl. each unsubstituted or sut)stituted by lower alkyl; or R 
represents phenyl or phenyl substituted by lower alkyl, kiwer alkoxy. halogen or trifluoromethyl; R^ represents lower 
alkyl. cydohexyl. or Ra-CONH-lower alkyl wherein R3 represents (di-lower alkytamino. N-lower alky|p9>erazino. mor- 
pholino, thiomorpholino. piperidino. pyrrolidine or N^lkylpiperidyl)-lower alkyl; and R4 represents lower alkoxy or phe- 
nyl-lower alkoxy; or a pharmaceutically acceptable prodrug derivative thereof; or a pharmaceutically acceptable salt 

25 thereof, 

A further preferred embodiment relates to said compounds of formula 111 wherein R represents 2-. 3- or 4-pyrldyl or 
phenyl; R^ represents Ci-C4-alkyl. cydohexyl or R3-CONH-CvC4-alkyl wherein R3 represents di-Ci-C4-alkylamino-Ci - 
C4-lower alkyl; and R4 represents kiwer alkoxy; or a pharmaceutically acceptable prodrug derivative thereof; or a phar- 
maceutically acceptable salt thereof. 
$0 Particularly prefen'ed are said compounds of fbrnmila 111 wherein R represents 3-pyrklyl or 4-pyridyl; R^ represents 
. isopropyl or cydohexyl; and R4 represents lower alkoxy; a a pharmaceutically acceptable prodrug derivative thereof; 
or a pharmaceutically acceptable salt thereof. 

The invention relates especially to the specif ic compounds described in the examples, pharmaceutically acceptable 
prodrug derivatives thereof and pharmaceutically acceptable salts thereof, and in particular to the specific compounds 
35 described in the examples and pharmaceutically acceptable salts thereof. 

Pharmaceutically acceptable prodrug derivatives are those that may be convertible by solvolysis or under physio- 
logical conditions to the free hydroxamic acids of the inventkHi and represent such hydroxamic acids in whk;h the CON- 
HOH group is derivatized in form of an O-acyl or an optionally substituted 0-benzyl derivative. Preferred are the 
optionally substituted 0-benzyl derivatives. 
40 The compounds of the invention depending on the nature of the sul>stituents, possess one or more asymmetric car- 
bon atoms. The resulting diastereoisomers and enantiomers are encompassed by the instant invention. 

Preferred are the compounds of the invention wherein the asymmetric cart)on in the above formulae (to wNch are 
attached R^ and/or R2) con-esponds to that of a D-aminoacKl precursor and is assigned the (R)-conf iguration. 

The generaldefinitions used herein have the fdlowing meaning within the scope of the present invention, unless 
45 otherwise specified. 

The term lower" referred to above and hereinafter In connection with organic radicals or compounds respectively 
defines such as branched or unbranched with up to and including 7. preferably up to and including 4 and advanta- 
geously one or two cartx}n atoms. 

A lower alkyl group is branched or unbranched and contains 1 to 7 cartx>n atoms, preferably 1 -4 cart}on atoms, and 
so represents for example methyl, ethyl, propyl, butyl, isopropyl or isobutyt. 

A lower alkoxy (or alkyloxy) group preferably contains 1-4 caston atoms, advantageously 1-3 cart)on atoms, and 
represents for example ethoxy, propoxy, tsopropoxy. or most advantageously methoxy. 

Halogen (halo) preferably represents chbro or f luoro but may also be bromo or iodo. 

Mono- or poly-halo-lower alkyl represents lower alkyl preferably substituted by one. two or three halogens, prefer- 
55 ady f luoro or chloro. e.g. trifluoromethyl or trif luoroethyl. 

Prodrug acyl derivatives are preferably those derived from an organic cartx3nic acid, an organic cartxxxylic acid or 
a cartsamic acid. 

An acyl derivative which is derived from an organic carboxytic ackl is. for example, lower alkanoyl, phenyl-lower 
alkanoyl or unsubstituted or substituted aroyi, such as benzoyl. 
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An acyl derivative which is derived from an organic carbonic add is, Ibr example, alkoxycarbonyl. especially lower 
alkoxycartx)ny1. which is unsii3stituted or substituted by carix)cyclic or heterocyclic aryl or is cydoalKoxycariabnyl. espe- 
dally Ca-Cy-cydoalkyloxycarbonyi, which is unsubstituted or substituted by lower alkyl. 

An acyl derivative which is derived from a cart)amic acid is. for example, amino-cart}onyl which is sut)stituted by 
lower alkyl. carbocydic or heterocydic aryl-lower alkyl. cartx)cydic or heterocydic aryl, lower alkylene or lower alMene 
interrupted by O or S. 

Prodrug optionally substituted 0-benzyl derivatives are preferably benzyl or benzyl mono-, di-. or tri-substituted by 
e.g. lower alkyl. lower alkoxy, amino, nitro, halogen and/or trif luoromethyl. 

Cartx)cydic aryl represents monocyclic or bicyclic aryl, for exarrple phenyl or phenyl mono-, di- or tri-substituted 
by one, two or three radicals selected from lower alkyl, lower alkoxy, hydroxy, halogen, cyano, trifluoromethyl, lower 
alkylenedioxy and oxy-C2-C3-alkylene; or 1 - or 2-naphthyl. Lower alkylenedioxy is a divalent substituent attached to two 
adjacent cartx)n atoms of phenyl, e.g. methyl enedioxy or ethylenedioxy. Oxy-C2-C3-alkytene is also a divalent sut>stft- 
uent attached to two adjacent cartoon atoms of phenyl. e.g. oxyethylene or oxypropylene. An example for oxy-C2-C3- 
alkylene-phenyl is 2.3-dihydrobenzofuran-5-yl. 

Prefened as carbocydic aryl is phenyl or phenyl monosubstituted by lower alkoxy, halogen, lower alkyl or trifluor- 
omethyl. espedally phenyl or phenyl monosubstituted by lower alkoxy, halogen or trifluoromethyl. and in particular phe- 
nyl. 

Heterocyclic aryl represents monocydic or bicyclic heteroaryl, for example pyridyl, quinolinyl, isoquindinyl. benzo- 
thienyl, benzofuranyl, benzopyranyl, benzothiopyranyl. furanyl. pyrrolyl, thiazolyl, oxazolyl. isoxasolyl, triazdyl, tetra- 
zolyl. pyrazolyl, imidazolyl. thienyl. or any sakJ radical substituted, especially mono- or dl-substituted. by e.g, lower alkyl 
or halogen. Pyridyl represents 2-, 3- or 4-pyridyl. advantageously 2-or 3-pyridyl. Thienyl represents 2- or 3-thienyl, 
advaritageously 2-thienyl. Quinolinyl represents preferably 2-, 3- or 4-quinolinyl, advantageously 2-quinolinyl, teoquino- 
linyl represents preferably 1 -, 3- or 4-isoquinolinyl. Benzopyranyl, benzothiopyranyl represent preferably 3-benzopyranyl 
or 3-l)enzothiopyranyl. respectively Thiazolyl represents preferably 2- or 4-thiazolyl, advantageously 4-thiazolyl. Tria- 
zolyl is preferably 1-. 2- or 5-(1.2.4-triazolyl). Tetrazolyl is preferably 5-tetrazolyl. Imidazolyl is preferably 4-imidazdyl. 

Preferably, heterocyclic aryl is pyridyl, quinolinyl. pyrrdyl. thiazolyl. isoxazolyl, triazolyl. tetrazolyl. pyrazdyl. imida- 
zolyl, thienyl, or any said radical substituted, espedally mono- or di-substituted, by lower alkyl or halogen; and in par- 
ticular pyridyl. 

Biaryl is preferably carbocydic biaryl. e.g. biphenyt. namely 2. 3 or 4-biphenyl. advantageously 4-biphenyl. each 
optionally substituted by e.g. lower alkyl, lower alkoxy. halogen, trifluoromethyl or cyano. 

Cs-Cy-CycloalkyI represents a saturated cyclic hydrocarbon optionally substituted by lower alkyl which contains 3 
to 7 ring carbons and is advantageously cydopentyl or cyclohexyl optionally substituted by lower alkyl. 

(Oxa or thiaj-Cs-Cg-cycloalkyl represents a saturated cydic radical wherein 1 or 2, preferably 1. oxygen or sulfur 
atom{s) and 3-6, preferably 4-5, cartoon atoms form a ring, e.g. tetrahydropyranyl, tetrahydrofuranyl, tetrahydrothiopyra- 
nyl or tetrahydrothienyl. 

Oxa-cyclohexane means tetahydropyran, and thia-cydohexane means tetrahydrothiopyrari. 

Carbocydic aryl-lower alkyl r^resents preferat>ly straight chain or branched aryl-CrC4-alkyl in which carbocydic 
aryl has meaning as defined above, e.g. benzyl or phenyl-(ethyl, propyl or butyl), each unsubstituted or substituted on 
phenyl ring as defined under carbocydic aryl above, advantageously optionally substituted benzyl. 

Heterocyclic aryNower alkyl represents preferably straight chain or branched heterocyclic aryl-CrC4-alkyl in which 
heterocydic aryl has meaning as defined above, e.g. 2-, 3- or 4-pyridyImethyl or (2-. 3- or 4-pyridyl)-(ethyl, propyl or 
butyl); or 2-or 3-thienylmethyl or (2- or 3-thienyl)-(ethyl. propyl or butyl); 2-. 3- or 4-quinolinylmethyl or (2-, 3- or 4-quin- 
olinyl)-(ethyl, propyl or txjtyl); or 2- or 4-thiazolylmethyl or (2- or 4-thiazolyl)-(ethyl. propyl or butyl). 

CydoalkyMower alkyl represents e.g. (cycfopentyl- or cydohexyl)-(methyl or ethyl). 

BiaryHower alM represents e.g. 4-biphenylyl-(methyl Of" ethyl). 

Acyl is derived from an organic cartx3xylic add, caibonic add or airt)amic acid. 

Acyl represents e.g. lower alkanoyl, cartx)cydic aryl-lower alkanoyl, tower alkoxycarbonyl, aroyl, di-lower alkylami- 
nocartxjnyl or di-lower alkylamino-lcwer alkanoyl. Preferatrfy. acyl is lower alkanoyl. 
Acylamino represents e.g. lower alkanoylamino or lower alkoxycarbonylamino. 

Acylamino-lower alkyl iri R and is R3-CONH-lower alkyl in which R3 represents e.g. lower alkyl. lower alkoxy. 
aryl-lower alkyl. aryHower alkoxy, carbocydfc or heterbcydto aryl, di-lower al^amino, N-tower alkylpiperazino. mor- 
pholino. thiomorpholino. piperidino. pyrrolidino. N-alkylpiperWyl, or (di-lower alkylamino. N-lower alkylpq)erazlnb^ mor- 
pholino, thiomorpholino, piperidino, pynrolidino. pyridyl or N-lower alkylpiperidyl)-lower alkyl. 

Lower alkanoyl represents e.g. CrCy-alkanoyI induding fbrmyl, and is preferably C2-C4-alkan6yl such as acetyl or 
propionyl. 

Aroyl represents e.g. benzoyl or benzoyl mono- or di -substituted by one or two radicals selected from lower alkyl, 
lower alkoxy. halogen, cyano and trifluoromethyl; or 1 - or 2-naphthoyl; and also e.g. pyridylcartx)nyl. 
Lower alkoxycaridonyl represents preferably Ci-C4-alkoxycart)onyl, e.g. ethoxycarbonyl. 
Lower alkylene represents either straight chain or branched alkylene of 1 to 7 carbon atoms and represents pref- 
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erably straight chain alkytene of 1 to 4 caiten atoms. e.g. a methylene, ethylene, propylene or butylene chain; or said 
methylene, ethylene, propylene or t)utylene chain mono-sut}stituted by Ci-Cs-atkyl (advantageously methyl) or disub- 
stituted on the same or different cart)on atoms by C^-Ca-alkyl (advantageously methyl), the total number of •carix>n 
atoms being up to and including 7. 

5 Esterified caitoxyl is for example lower alkoxycartx)nyt or benzytoxycartx)nyt. 

Anvdated carboxyl is for example aminocatbonyl. mono- or di-lower aikylamihocartx>nyl. 
Pharmaceutically acceptable salts of the acidic compounds of the invention are salts formed with bases, namely 
cationic salts such as alkali and alkaline earth metal salts, such as sodium, lithium, potassium, calcium, magnesium, as 
well as ammonium salts, such as ammonium, trimethyl-ammordum. diethylammonium. and tris-(hydroxymethyl)-meth- 

10 ylammonium salts. 

Similarly acid addition salts, such as of mineral adds, organic cartxxxylic and organic sulfonic acids e.g. hydrochlo- 
ric add. methanesuHbnic acid, maleic add. are also possible provided a basic group, such as pyridyl, constitutes part 
of the structure. 

The compounds of the invention exhibit valuable pharmacologtoal properties in mammals including man and are 
IS particularly useful as inhibitors of matrix-degrading metalloproteinase enzymes (=metalloproteinases). 

Matrix-degrading metalloproteinases. such as gelatinase, stromelysin and collagenase. are involved in tissue 
matrix degradation (e.g. collagen collapse) and have been implicated in many pathological conditions involving abnor- 
mal connective tissue and t}asement membrane matrix metabolism, such as arthritis (e.g. osteoarthritis and rheuma- 
toid arthritis), tissue ulceration (e.g. corneal, epidermal and gastric ulceration), abnormal wound heating, periodontal 
20 disease, bone disease (e.g. Paget's disease and osteoporosis), tumor metastasis or invaston. as well as HIV-infection 
(as reported in J. Leuk. Bk)l. 52 (2): 244-248. 1992). 

As the conpounds of tfie invention are inhibitors of stromelysin, gelatinase and/or collagenase activity and inhibit 
matrix degradation, they are particularly useful in mammals as agents for the treatment of e.g. osteoarthritis, rheuma- 
toid arthritis, corneal ulceration, periodontal disease, tumor metastasis, progression of HlV-infectidn and HIV-infection 
25 related disorders. 

illusti-ative of tiie matrix degrading metalloproteinase inhibitory activity, compounds of the invention prevent the 
degradation of cartilage caused by exogenous or endogenous sfromelysin in mammals. They inhibit e.g. ttie strome- 
lysin-induced degradation of aggrecan (large aggregating proteoglycan), link protein or type IX collagen in mammals. 
Beneficial effects are evaluated in pharmacological tests generally known in the art, and as illustrated herein. 

30 The above-dted properties are demonstrable in in vitro and in vivo tests, using advantageously mamnuils, e.g. rats, 
guinea pigs. dogs, rabbits, or isolated organs and tissues, as well as mammalian enzyme preparations. Said com- 
pounds can be applied in vitro in the form of solutions, e.g. preferably aqueous solutions, and in vivo either enteraliy or 
parenterally. advantageously orally, e.g. as a suspension or in aqueous solution. The dosage in vitro may range 
between about 10'^ molar and 10'^° molar concentrations. The dosage in vivo may range, depending on the route of 

35 administration, between about 0.1 and 50 mg/kg. 

One test to determine the inhibition of stromelysin activity is based on its hydrolysis of Substance P using a mcdi- 
fied procedure of Harrison et al (Harrison. R. A.. Teahan J., and Stein R., A semicontinuous, high performance chroma- 
tography based assay for stromelysin, Anal. Biochem. 180. 110-113 (1989)). In this assay, Substance P is hydrolyzed 
by recombinant human stromelysin to generate a fragment. Substance P 7-1 1, which can be quantitated by HPLC. In 

40 a typical assay, a 10 hiM stock solution of a compound to be tested is diluted in the assay buffer to 50 mM. mixed 1 :1 
with 8 |ig recombinant human stromelysin (mol. wt. 45-47 kDa, 2 Units; where 1 Unit produces 20 mmoles of Stdastance 
P 7-11 in 30 minutes) and indicated along with 0.5mM Substance P in a final volume of 0.125 ml for 30 minutes at 
37'>C. The reaction is stopped by adding 1 0 mM EDTA and Substance P 7-1 1 is quantified on RP-8 HPLC. The IC50 for 
inhibition of stromelysin activity and Ki are calculated from control reaction without the inhibitor. Typically, Kl values of 

45 from 10 to 200 nM are obtained. 

Stromelysin activity can also be determined using human aggrecan as a substrate. This assay allows the confirma- 
tion in-vrtro that a compound can inhibit the action of stromelysin on its highly negatively-charged natural substrate, 
aggrecan (large aggregating prtoeoglycan). Wittiin the cartilage, proteoglycan exists as an aggregate bound to hyalur- 
onate. Human proteoglycan aggregated to hyaluronate is used as an enzyme substrate. The assay is set up in 96-well 

so mk;rotiter plates allowing rapid evaluation of compounds. The assay has three major steps: 

1) Plates are coated with hyaluronate (human umbilical chord, 400 ugAnI), blocked with BSA (5 mg/ml). and then 
proteoglycan (human articular cartilage D1 - chondroitinase ABC digested. 2 mg/ml) is t>ound to the hyaluronate. 
Plates are washed between each step. 
55 2) Buffers -f inhibitor (1 to 5.000 nM) + recombinant human stromelysin (1-3 UnitsMell) are added to wells. The 
plates are sealed with tape and incubated overnight at 37°C. The plates are then washed. 
3) A primary (3B3) antibody (mouse IgM. 1 :10,000) is used to detect remaining fragments. A secondary antibody, 
peroxididase-linked anti-IgM, is bound to the primary antibody. OPO is then added as a substrate for the peroxidase 
and the reaction is stopped with sulfuric add. The ICso for inhibition of stromel^'n activity is graphically derived and 
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Ki is calculated. 

Collagenase activity is determined as follows: ninety six^ell. flat-bottom miaotiter plates are first coated with 
bovine type I collagen (35 ug/welO over a twoKJay period at 30°C using a humidified and then dry atmosphere; plates 

5 are rinsed, air dried for 3-4 hours, sealed with Saran wrap and stored in a refrigeiata. Human recombinant fibroblast 
collagenase and a test compound (or buffer) are added to wells (total volume = 0.1 ml) and plates are incubated for 2 
hours at 35**C under humidified conditions; the amount of collagenase used per well is that causing approximately 80% 
of maximal digestion of cdlagea The incubation media are removed from the wells, which are then rinsed with buffer, 
followed by water. Coomasie blue stain is added to the wells.fbr 25 minutes, removed, and wells are again rinsed with 

TO water. Sodium dodecyl sulfate (20% in 50% dimetfrylfbrmamide in water) is added to solubilize the remaining stained 
collagen and the optical density at 570 nM wave length is measured. The deaease in optical density due to collagenase 
(from that of collagen without enzyme) is compared to the decrease in optical density due to the enzyme in the pres- 
ence of test compound, and percent inhibition of enzyme activity is calculated. ICso's are determined from a range of 
concentrations of inhibitors (4-5 concentrations, each tested in triplicate), and K| values are calculated. 

IS The effect of compounds of the invention in-vivo can be determined in rabbits. Typicaliyi four rabbits are dosed 
orally with a compound up to four hours before being injected intra-articularly in both knees (N=8) with 40 Units of 
recombinant human stromelysin dissolved in 20 mM Tris, 10 mM CaClg' ^rid 0.15 M NaCI at pH 7.5. Two hours later the 
rabbits are sacrificed, synovial lavage is collected, and keratan sulfate (KS) and sulfated glycosaminoglycan (S<2iAG) 
fragments released into the joint are quantitated. Keratan sulfate is measured by an inhibition ELISA using the method 

20 of Thenar (Thenar, E.J.-M.A., Lenz. M.E.. Klinsworth, G.K., Caterson, B., Pachman, LM.. Glickman, P., Katz, R, Huff, 
J., Keuttner. K.E. Quantitation of keratan sulfate in blood as a marker of cartilage catabolism, Arthr. Rheum, gg, 1367- 
1376 (1985)). Sulfated giycosaminoglycans are measured by first digesting the synovial lavage with streptomyces 
hyaluronidase and then measuring DMB dye binding using the method of Gokfi>erg (Goldberg, R.L and Kolibas, L An 
improved method for determining proteoglycan synthesized by chondrocytes in culture. Connect. Tiss. Res. 24,, 265- 

25 275 (1990)). For an i.v study, a compound is solubilized in 1 ml of PEG-400. and for a p.o. study, a compound is admin- 
istered in 5 ml of fortified corn starch per kilogram of body weight. 

The compounds of formula I can be prepared e.g. by condensing a cartsoxylic acid of formula IV, 
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O Ri CHjO 

II I I II (IV) 
HO-C — C— N-S-Ar 

> II 

35 ^2 ^ 



or a reactive functional derivative thereof, wherein R, R^, R2 and Ar having meaning as defined in daim 1, with hydrox- 
yiamine of formula V, 

40 

NH2-OH (V) 

optionally in protected form, or a salt thereof ; 

and, if necessary, temporarily protecting any interfering reactive group(s). and then liberating the resulting compound 
45 of the invention; and. if required or desired, converting a resulting compound of the invention into another comppund of 

the invention, and/or. if desired, converting a resulting free compound into a salt or a resulting salt into a free compound 

or into another salt; and/or separating a mixture of isomers or racemates obtained into the single isomers or racemates; 

and/or, if desired, resolving a racemate into the optical antipodes. 

In starting compounds and intermediates which are converted to tiie compounds of the invention in a manner 
so desaibed herein, functional groups present, such as amino, cartx)xy1 and hydroxy groups, are optionally protected by 

conventional protecting groups that are common in preparative organic chemistry. Protected amino, cartx>xyl and 

hydroxy groups are those that can be converted under mild conditions into free amino and hydroxy groups without the 

molecular framework being destroyed or other undesired side reactions taking place. 

The purpose of introdudng protecting groups is to protect the functional groups from undesired reactions with reac- 
55 tion components under the conditions used for carrying out a desired chemical transformation. The need and choice of 

protecting groups for a particular reaction is known to those skilled in tiie art and depends on the nature of tiie functional 

group to be protected (hydroxy group, amino group, etc.), the structure and stability of the molecule of which tiie sub- 

stituent is a part and tiie reaction conditions. 

Well-known protecting groups that meet these conditions and their introduction and removal are described, for 
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example, in J.FW. MoOmie. -Protective Groups in Organic Chemistry", Plenum Press, London. New York. 1973, T. W. 
Greene. "Protective Groups in Organic Synthesis", Wiley. New York. 1991. 

In the processes cited herein, reactive functional derivatives of cart>oxylic adds represent for example, anhydrides 
especially mixed anhydrides, add halides. acid azides. lower alkyi esters and activated esters thereof. Mixed anhy- 

5 drkles are preferably such from pivatic add. or a lower alkyI (ethyl. isobutyl)hen^ 

for example chlorides or bromkJes; activated esters for example suodnimkio, phthalimido or 4-nitrophenyl esters; lower 
alkyI esters are for example the methyl or ethyl esters. 

Also, a reactive esterified derivative of an alcohol in any of the reactions cited herein represents sakJ alcohol ester- 
ified by a strong add, espedally a strong inorganic add. such as a hydrohalic add, espedally hydrochloric, hydrc^omic 

10 or hydroiodic add, or sulphuric add, or by a strong organic acid, espedally a strong organic sulfonic add, such as an 
aliphatic or aromatic sulfonic add, for example methanesutfonic add. 4-methytbenzenesulfonic acid or 4-bromobenze- 
nesuKonic acid. A said reactive esterified derivative is especially halo, for example chloro. bromo or iodo. or aliphatlcally 
or aromatically substituted suffbnytoxy, for example methanesulfonyloxy. 4-methylbenzenesulfbnyloxy (tosyloxy). 
In the above processes for the synthesis of compounds of the invention can be canied out acoorcfing to methodol- 

?5 ogy generally known in the art for the preparation of hydroxamic acids and derivatives thereof. 

The synthesis according to the above process (involving the condensation of a free cartx)xylic acki of formula IV 
with an optionally hydroxy protected hydroxylamine derivative of formula V can be canied out in the presence of a con- 
densing agent, e.g. 1 . V-cartx)nykjiimidazole. or N-(dimethylaminopropyt)-N'-ethylcarbodiimide or dicyclohexylcartxxJi- 
imide with or without 1 -hydroxybenzotriazole In an inert polar solvent, such as dimethylfbrniamide or dichloromethane, 

20 preferatily at room temperature. 

The synthesis involving the condensation of a reactive functional derivative of an acid of formula iV as defined 
above. e.g. an acid chloride or mixed anhydride with optionally hydroxy protected hydroxylamine, or a salt thereof, in 
presence of a base such as triethylamine can be carried out. at a temperature ranging preferably from about • 78^C to 
+75^0, in an inert organic solvent such as dichloromethane or toluene. 

25 Protected forms of hydroxylamine (of formula V) in the above process are those wherein the hydroxy group is pro- 
. tected for example as a t-butyl ether, a benzyl ether or tetrahydropyranyl ether. Removal of said protecting groups is car- 
ried out according to methods well known in the art. e.g. hydrogenolysis or add hydrolysis. Hydroxylamine is preferably 
generated in situ from a hydroxylamine salt, such as hydroxylamine hydrochloride. 
The starting cart)oxylic adds of formula IV can be prepared as follows: 

30 An amino acid of formula VI 

O R, 

II I 

35 HO— C C — NHj (VI) 

Rj 

40 wherein and R2 have meaning as defined herein, is first esterified with a lower alkanol. e.g. methanol, in the pres- 
ence of e.g. thionyl chloride to obtain an aminoester which is treated with a reactive functional derivative of the appro- 
priate arylsutfonic add of the formula VII 



45 



so 



ArSOgH (VII) 

virherein Ar has meaning as defined hereiriabove. e.g. with the arylsulfonyl chloride, in the preserice of a suitable base 
such as triethylamine using a polar solvent such as tetrahydrof uran. toluene, acetonitrtle to obtain a compound of the 
formula VIII . 



O Ri O 

II I II 

fU — O — C C — NH S — At (VIII) 

^ R2 o 



wherein R), R2 and Ar have meaning as defined herein and Rg is a protecting group, e.g. lower alkyl. Treatment thereof 
with a reactive esterified derivative of the aloohd of the formula tX 
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R-CHgOH (IX) 

wherein R has meaning as defined herein, such as the halide, e.g. the chloride, bromide or iodide derivative thereof, in 
the presence of an appropriate base, such as potassium carbonate or sodium hydride, in a polar solvent such as 
5 dimethytlormamide. The resulting compound corresponding to an ester of a compound of formula IV can then be hydro- 
lyzed to the acid of formula IV. using standard mild methods of ester hydrolysis, preferably under acidic conditions. For 
compounds of formula la (wherein R and of formula i are combined) the starting materials are prepared by treating 
a carbdxylic acid of formula X 
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o aif ^CH2 

HO — C C NH 

I 

R2 



(X) 



or an ester thereof, wherein R2 and X have meaning as defined above, with a reactive functional derivative of a oonv 
20 pound of the formula ArSOsH (VII) under conditions described for the preparation of a compound of formula VIII. 

The starting materials of formula VI, VII, IX and X are either known in the art, or can be prepared by methods wejl- 
known in the art or as described herein. 

The above-mentioned reactions are carried out according to standard methods, in the presence or absence of dilu- 
erit, preferably such as are inert to the reagents and are solvents thereof, of catalysts, condensing or said other agents 
25 respectively and/or inert atmospheres, at low temperatures, room temperature or elevated temperatures (preferably at 
or near the boiling point of the solvents used), and at atmospheric or super-atmospheric pressure. The prefenred sol- 
vents, catalysts and reaction corditions are set forth in the appended illustrative examples 

The invention further includes any variant of the present processes, in which an intermediate product obtainable at 
any stage thereof is used as starting material and the remaining steps are carried out. or the process is discontinued at 
30 any stage thereof, or in which the starting materials are formed in situ under the reaction conditbns, or in which the 
reaction components are used in the form of their salts or optically pure antipodes. 

Compounds of the invention and intermediates can also be converted into each other according to methods gen- 
erally known per se. 

The invention also relates to any novel starting materials and processes for their manufacture. 
35 Depending on the choice of starting materials and methods, the new compounds may be in the form of one of the 
possible isomers or mixtures thereof, for example, as substantially pure geometric (cis or trans) isomers, optical iso- 
mers (antipodes), racemates. or mixtures thereof. The afbresakl possible isomers or mixtures thereof are within the pur- 
view of this invention. 

Any resulting mixtures of isomers can be separated on the basis of the physico-chemical differences of the constit- 
40 uents, into the pure geometric or optical isomers, diastereoisomers. racemates. fa exanrple by chromatography and/or 
fractional crystallization. 

Any resulting racemates of final products or intermediates can be resolved into the optical antipodes by known 
methods, e.g. by separation of the diastereoisomeric salts thereof, obtained with an optically active acid or base, and 
liberating the optically active acidic or basic compound. The hydroxamic acids or cartx)xylic acd intermediates can thus 
45 be resolved into their optical antipodes e.g. by fractional aystallization of d- or l-(alpha-methylbenzylamine, cinchoni- 
dine. cinchonine. quinine, quindine. ephedrine. dehydroabietylamine. brudne or strychnine)-salts. 
Finally, acidic compounds of the invention are either obtained in the free form, eras a salt thereof. 
Acidic compounds of the invention may be converted into salts with pharmaceutically acceptable bases, e.g. an 
aqueous alkali metal hydroxide, advantageously in the presence of an ethereal or alcoholic solvent, such as a lower 
so alkanol. From the solutions of the latter, the salts may be precipitated with ethers, e.g. diethyl ether. Resulting salts may 
be converted into the free compounds by treatment with acds. These or other salts can also be used for purifk:atk>n of 
the compounds obtained. 

In view of the close relationship between the free conpounds and the compounds in the form of their salts, when- 
ever a compound is referred to in this context, a corresponding salt is also intended, provded such is possible or appro- 
55 priate under the circumstances. 

The compounds, including their salts, can also be obtained in the fbmi of their hydrates, or include other solvents 
used for their crystallization. 

The pharmaceutical compositions according to the invention are those suitable for enteral, such as oral or rectal, 
transdermal and parenteral administration to mammals, including man, to inhibit matrix-degrading metailoproteinases. 
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and for the treatment of disorders responsive thereto, comprising an effective anrK)unt of a pharmacologically active 
compound of the inventioa alone or in oomksination. with one or more phamiaceutically acceptable carriers. 

The pharmacologically active compounds of the invention are useful in the manufacture of pharmaceutical compo- 
sitions comprising an effective anK)unt thereof in conjunction or admixture with excipients or carriers suitable for either 
5 enteral or parenteral application. Preferred are tablets and gelatin capsules comprising the active ingredient together 
with a) diluents, e.g. lactose, dextrose, suaose, mannitoi. sorbitol, cellulose and/or glycine: b) lubricants, e.g. silica, tal- 
cum, stearic acid, its magnesium or. calcium salt and/or polyethyleneglycol; for tablets also c) binders e.g. magnesium 
aluminum silicate, starch paste, gelatin, tragacanth, methylcellulose, sodium carboxymethylcellulose and or polyvi- 
nylpyrrolidone; if desired d) disintegrants, e.g. starches, agar, alginic acid or its sodium salt, or effervescent mixtures: 
10 and/or e) absorbants, colorants, flavors and sweeteners. Injectable compositions are preferably aqueous isotonic solu- 
tions or susper^ions. and suppositories are advantageously prepared from fatty emulsions or suspensions. Said com- 
positions may be sterilized and/or contain adjuvants, such as preserving, stabilizing, wetting or enuilstfying agents, 
. solution promoters, salts for regulating the osmotic pressure and/or buffers. In addition, they may also contain other 
therapeutically valuable substances. Said compositions are prepared according to conventional mixing, granulating or 
IS coating methods, respectively, and contain about 0.1 to 75 %. preferably about 1 to 50 %. of the active ingredient 

Suitable formulations for transdemial application include an effective amount of a compound of the invention with 
carrier. Advantageous earners include absorbable pharmacologically acceptable solvents to assist pjassage through 
the skin of the host. Characteristically, transdermal devices are In the form of a bandage comprising a backing member, 
a reservoir containing the compound optionally with earners, optionally a rate controlling ban'ier to deliver the com- 
20 pound of the skin of the host at a controlled and predetermined rate over a prolonged period of time, and means to 
secure the device to the skin. 

Suitable formulations for topical application. e.g. to the skin and eyes..are preferably aqueous solutions, ointments, 
creams or. gels well-known in the art. 

The pharmaceutical formulations contain an effective matrix-degrading metalloproteinase inhibiting amount of a 
25 compound of the invention as defined atx)ve either alone, or in combination with another therapeutic agent. e.g. an anti- 
. inflammatory agent with cydooxygenase inhibiting activity, each at an effective therapeutic dose as.reported in the art. 
Such therapeutic agents are well-known in the art. 

Exarnples of antiinflammatory agents with cydooxygeiase inhibiting activity are diclofenac sodium, naproxen, ikxj- 
profen. and the like. 

30 In conjunction with another active ingredient a compound of the inventiori may be administered either simultane- 
ously, before or after the other active ingredient, either separately by the same or different route of administration or 
together in the same pharmaceutical formulation. 

The dosage of active compound administered is dependent on the species of warm-blooded animal (mammal), the 
body weight, age and individual condition, and on the form of administration. A unit dosage for oral administration to a 

35 mammal of about 50 to 70 kg may contain between about 25 and 250 mg of the active ingredient. 

The following examples are intended to illustrate the invention and are not to be construed as being limitations ther- 
eon. Temperatures are given in degrees Centrigrade. If not mentioned othenvise. all evaporations are performed under 
reduced pressure, preferably between about 15 and 100 mm Hg (= 20-133 mbar). The structure of final products, inter- 
mediates and starting materials is confirmed by standard analytical methods, eg. miaoanalysis and spectroscopic 

40 characteristics (e.g. MS. IR. NMR). Abbreviations used are those conventional in the art 

Example 1: 

(a) N-(t-Butyloxy)-2(R)-[[4-rhethoxybenzenesulfonyl](3-picolyl)amino]-3-methylbutanamide (4.1 g. 9.13 mmol) 
45 is dissolved in dichloroethane (1 50 mL) containing ethanol (0.53ml. 9.13 mmol) in a round bottom flask, and 

tfie reaction is cooled to -lO^C. Hydrochloric acid gas (from a lecture bottle) is bubbled through for 30 minutes. 
The reaction is sealed, allowed to slowly warm to room temperature, and stirred for 2 days. The solvent is 
reduced to 1/3 volume by evaporation and triturated with ether. The mixture is filtered, filter cake removed, and 
dried in vacuo to provide N-hydroxy-2(R)-n4-methoxybenzenesulfonyl](3i3icolyl)amino)-3-methylbutananriide 
so hydrochloride as a wrhite solid. m.p. 1 69-1 70°C (dec), and having the fdlowing structure: 



55 
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The starting material is prepared as follows: 

To a solution of D-valine (15.0 g. 128.0 mmol) in 1 :1 dioxane/ water (200 mL) containing triethylamine (19.4 
g, 192.0 mmol) at room temperature is added 4-methQxybenzenesulfonyt chloride (29.0 g, 141.0 mmol). and 
the reaction mixture is stirred at room temperature overnight The mixture is then diluted with methylene chlo- 
ride, washed with 1 N aqueous hydrochloric acid and water. The organic layer is washed again with brine, dried 
(Na2S04), and the solvent is evaporated to provide N-[4-methoxybenzenesulfonyl]-(D)-valine as a crude prod- 
uct. A solution of this crude product (15.0 g) in toluene (100 mL) containing N.N-dimethytformamide di-t-butyl 
acetal (50 mL, 206.5 mmol) is heated to 95°C for 3 hours. The solvent is then evaporated. The aude product 
is purified by • silica gel chromatography (30% ethyl acetate/hexanes) to provide N*[4-methoxybenzenesutfo- 
nyJ]-(D)-valine t-biityl ester. 

To a solution of N-[4-methoxybenzenesulfony1]-(D)-valine .t-buty1 ester (4.38 g, 13.0 mmol) in dimethylfor- 
mamide (200 mL) is added 3-picolyl chloride hydrochloride (2.3 g, 14.0 mmol) followed by potassium cartxm- 
. - ate (1 7.94 g, 1 30.0 mmol). The reaction mixture is stirred at room temperature for 2 days. The mixture is then 
diluted with water and extracted with ethyl acetate. The combined organic extracts are washed with brine, dried 
(Na2S04), and the solvent is e^/aporated. The crude product is purified by silica gel chromatography (ettiyl ace- 
tate) to give t-butyl 2(R)-[N-[4-methoxybenzenesulfony1](3-picolyl)amino]-3-methylbutanoate. 

t-Butyl 2(R)-|l4-methoxyt)enzenesulfonyl](3i3ioolyl)amino]-3-methylbutanoate (5.3 g, 12.2 mmol) is dis- 
solved in methylene chloride (150 mL) and cooled to -10°C. Hydrochloric acid gas is bubbled into the solution 
for 10 minutes. The reaction mixture is then sealed, warmed to room teriiperature and stirred for 4 hours. The 
solvent is then evaporated to provide 2(R}-|I4-methoxybenzenesutfonyl](3-picolyt)amino]-3-methylbutanoic 
acid hydrochloride. 

2(R)-[[4-methoxybenzenesulfonyl](3-picolyI)amino]-3-methylbutanoic add hydrochloride (5.0 g. 12.06 
mmol), 1 -hydroxybenzotriazole (1.63 g, 12.06 mmol), 4-methyImorpholine (6.6 mL, 60.31 mmol), and 0-t- 
butylhydroxylamine hydrochloride (54.55 g. 36.19 mmol) are dissolved in methylene chloride (200 mL). N- 
[Dimethylaminopropyl]-N'-ethy1cart>odiimide hydrochloride (3.01 g, 15.68 mmol) is added, and the reaction is 
stirred overnight. The reaction is then diluted with water and extracted with methylene chloride. 

The oonr4}ined organic extracts are washed with brine, dried (Na2S04). and the solvent is evaporated. The 
crude product is purified by silica gel chromatography (2% mettiand/mett^lene chloride) to give N-(t-butyloxy)- 
2(R)-[[4-methoxybenzenesulfonyl](3-picolyl)amino]-3-methylbutanamide. 

(b) L-tartaric acid salt, m.p. 1 14-1 16*C. 

(c) Methanesulfonic acid salt. m.p. 139-141.5*G. 

(d) Maleic acid salt. m.p. 133-134'»C. 

Example 2 : The following conrtpounds are prepared similarly to Example 1 : 

a) N-Hydroxy-2(S)-[[4-methoxybenzenesulfonyl](3-picolyl)amino]-3-methylbutanamide hydrochloride, m.p. 
170.5-1 71 **C, by starting the synthesis with L-valine, and carrying out the subsequent steps as described 
akxTve. 

(b) N-hydroxy-2(R)-[I4-methoxybenzenesulfonyi](3-picolyl)amino]-4-methylpentanamide hydrochloride, m.p. 
128-129*»C. 

The first two steps are carried out as described in example 1 , except ttie synthesis was started with D-leu- 
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cine. The alkytatton step is different as described below. 

To a solution of t-butyl 2(R)-n4-methoxybenzenesulfonyllamino]-4-methytpentanoate (10.0 g. 27.92 mmol) 
in dinfiethytformamkle (250 mL) at room temperature is added 3-picoly1 chloride hydrochloride (4.81 g. 29.32 
nvnol) fbilcwed by sodium hydride (2.79 g. 69.80 mmol. 60% in dl). The reaction mixture is stined at room tem- 
perature for 48 hours. The mixture is quenched with water and extracted with ethyl acetate. The combined 
organic extracts are washed with brine, dried (Na2S04). and the solvent is evaporated. The crude product is 
purified by silica gel chromatography (4S% ethyl acetate/hexanes) to provide t-butyl 2(R)-[[4-fnethoxybenze- 
nesulfbnyl](3i3icolyl)arTiino]-4-methylpentanoate. 

All of the following steps are carried out as described above in example 1 . 

(c) N-Hydroxy-2(R)-Q4-methoxybenzenesulfonyQ(6K^loropiperonyl)amino]-4-methylpentanamid m.p. 85- 
87**C. by starting the synthesis with D-leudne and alkylating with 6-chloropiperonyl chloride (= 6-chloro-3,4- 
methylenedioxy-benzylchloride) in the third step. 

(d) N-Hydroxy-2(R)-[[4-m6thoxybenzenesulfonyq(piperonyl)amino]-4HrnethylpentanarT^ m.p. 145-147^0. by 
starting the synthesis with D-teucine and alkylating with piperonyl chloride (« 3,4-methylenediaxy-benzylcHo- 

ride) in the third step. 

(e) N-Hydroxy-2(R)-[[4-methoxybenzenesulfonyl](2-picolyl)amino]-4-fnethytpentananrride. m.p. 89-90**C, by 
starting the synthesis with 0-leucine and alkylating with 2-picolyl chloride in the third step, 

(0 N-Hydroxy-2(R)-([4-methoxybenzenesulfonyl](2-picolyl)amino]-3-methytoutanamide hydrochloride, m.p. 
140-142''C. by starting the synthesis with D-valine and alkylating with 2-picolyl chloride in the third step. 

(g) N-Hydroxy-2(R)-Q4-methoxybenzenesulf6nyq(3-picol]^)arhino]-4,4-dimethylpentanarT^ hydrochloride. 
m.p. 130-1 SO^'C (slow melt), by starting the synthesis writh D-t-butylalahine and alkylating with 3-picotyl chloride 
in the third step. 

(h) N-HydrQxy-2(R)-[[4-methoxybenzenesulfonyl](3-picolyl)amino]-2-cyclohexylacetamide hydrochloride. m.p. 
1 49.5-1 52.0**C, by starting the synthesis with (D)-cydohe)^lycine hyilrochloride. 

The starting amino acid is prepared as follows: 

(D)-phenylglycine (10.0 g. 66.2 mmol) is suspended in 2N hydrochloric acid (100 mL) containing platinum 
(IV) oxide hydrate (267 mg). The mixture is shaken in a Parr hydrogenation apparatus for 24 hours under a 
hydrogen pressure of 50 psi. The resultant suspended aystalline material, (D)-cycloh6xylglycine hydrochlo- 
ride, was used without further purificiation. 

(i) N-Hydroxy-2(R)-[[(2,3-dihydrobenzofuran)-5-sul1bnyq(3-picolyl)arTiino]3-meth hydrochloride, 
m.p. 1 50.0-1 53.0**C, by starting the synthesis with 2.3<lihydrobenzofurah-5-sulfonyl chloride. 

The starting sulfonyl chloride is prepared as follows: 

2,3-dihydrobenzofuran (6.0 g. 49,94 mmol) is added over 20 minutes to chlorosulfonic acid (29.09 g. 
249.69 mmol) at -20**C. The reaction mixture is quenched by addition of ice followed by water (20 mL), The mix- 
ture is then extracted with ethyl acetate. The combined organic estracts are washed with brine, dried 
(Na2S04). and the solvent is evaporated. The aude product is purified by silica gel chromatography (30% ethyl 
acetate/hexane) to give 2,3-dihydrobenzofuran-5-sulfbnyl chloride (3.3 g). 

(j) N-Hydroxy-2-[[4-methoxybenzenesulfonyq(3-ploolyl)-amino]-3-m ethylbutanamide hydrochloride, m.p. 
1 39.5-1 42*'C. by starting the synthesis with OL-valine. 

(k) N-Hydroxy-2(R)-[[4-ethoxybenzenesulfbnyq(3-pioolyl)-amlno]-3-methylbutanarnkje hydrochlorkJe. 
[a]D^^=+34.35 (c=5.84, CH3OH). 

(I) N-Hydroxy-2{R)-[[4-methoxybenzenesulfonyl](2-picolyl)amino]-2-cyclohexylacetamide hydrochloride, m.p. 
127-140''. by starting the syntheses with (D)-cyclohexylglycine h^rochloride. and carrying out the subsequent 
steps as desaibed above. 

(m) N-HydrQxy^2-[[4-methoxybenzenesuHonyq(2-methyithiazol-4-ylmethyOami 

hydrochloride. m.p. 137-139^0. using 4-chloromethyl-2-methyltNazole in the alkytation step. 

(n) N-Hydroxy-2-{[4-methoxybenzenesuIfonyl](2K^uinolinylmethyl)amino]-2-cyclohexylacetamkle hydrocNo- 

ride, m.p. 121 -1 23°C, using 2-chloromethylquinoline hydrochloride in the alkylation step. 

Example 3 : 2(R)-{[4-MethoxybenzenesuHbnyl](benzyl)amino]-4-methylpentanoic add (4.38 g. 11.2 mmol) is dis- 
solved in methylene chloride (56.0 mL). To this solutk)n Is added oxalyl chloride (1 :95 mL. 22.4 mmol) and dimeth- 
ytfbrrnamide (0.86 mL. 1 1 2 mmol). and the reaction is stirred at room temperature for 90 minutes. Meanwhile, in a 
separate flask, hydroxylamine hydrochloride (3.1 1 g. 44.8 mmol) and triethylamine (9.36 mL, 67.1 mnx)1) are stirred 
in tetrahydrofuran (50.0 mL) and water (3,5 mL) at 0**C for 15 minutes. After 90 rrunutes, the methylene chloride 
solution is added in one portion to the second flask, and the combined contents are stirred for three days as the 
flask gradually warms up to room temperature. The reaction is then diluted with acidic water (pH=~3). and 
extracted several times with ethyl acetate. The combined organic layers are dried (Na2S04), and the solvent is 
evaporated. The product is purified by silica gel chromatography (1% methanolAnethylene chloride) to give N- 
hydroxy-2(R)-|I4-methaxybenzenesulfonyl](ben2yl)amino]-4-methylpentanamide, m.p. 48-52*C. 
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The starting material is prepared as follows: 

(D)-leudne (7.1 g. 53.9 mmoO is dissolved In dioxane (60.0 mL) and water (60.0 mL). To this solution is added 
triethylamine (1 1 .3 mL. 80.9 mmol) and 4'methoxybenzenesulfonyl chloride (12.25 g, 59.3 mmol). and the reaction 
is stirred at room temperature overnight The reaction is then diluted with methylene chloride and washed succes* 
sively with 2.5N hydrochloric acid, water, and brine. The organic phase is dried (Na2S04). and the solvent is evap- 
orated to give N-[4-methoxybenzen6Sulf6nyl]-(D)-leucine. which is used without further purif icatioa 

N-(4-methQxybenzenesulfbnyQ-(D)-teucine (14.0 46.5 mmol) is dissolved in toluene (100.0 mL). and heated 
to SO'^C. N.N-Dimethytfbrmamide di-t-butyl acetal (45.0 mL. 186.0 mmol) is added dropwise over 20 minutes, and 
then the reaction is kept at 90''C for another 2 hours.- After cooling back down, the reaction is diluted with ethyl ace- 
tate and washed successively with saturated sodium bicaftx)nate. water, and brine. The organic phase is dried 
(Na2S04), and the solvent is evaporated. The product is purified by silica gel chromatography (20% ethyl acetate/ 
hexane) to give N-[4-methaxybenzenesul16nyll-(D)-leucine t-butyl ester. 

To a suspension of sodium hydride (0.68 g, 14.1 mmbO dimethylformamide (60!0 mL). is added N-{4-meth- 
oxybenzenesulfbnyf]-(D)-leucine t-butyl ester (5.02 g. 14.06 mmol) in dimethylformamide (10.0 mL). After stirring at 
room temperature fa 20 minutes, benzyl bromide (1 .67 mL. 1 4.06 mmol) is added, and the reaction is stirred over- 
night at room temperature. The reaction is then partitioned between ethyl acetate and acidic water (pH=5). the 
organic layer is dried (Na2S04), and the solvent is evaporated. The product is purified by silica gel chromatography 
(10% ethyl acetate/hexane) to give t-butyl 2(R)-[[4-methoxyb€nzenesulfonyl](benzyl)amino]-4-methylpentanoate. 

t-Butyl 2(R)-[[4-methoxybenzenesulfonyl](benzyl)amino]-4-methylpentan oate (5.38 g, 12.02 mmol) is dis- 
solved in methylene chloride (100.0 mL). Hydrochloric acid gas (from a lecture bottle) is txjbbled through the solu- 
tion for 20 minutes. The reaction is sealed and stirred overnight at room temperature. The solvent is then 
evaporated to give 2(R)-{[4-methQxybenzenesulfonylj(benzyl)amino]-4-methylpentanoic acid. 
Example 4 : The following compounds are prepared similarly to example 3: . 

(a) N-Hydroxy-2(R)-[[4-methoxybenzenesulfbnyl](benzyl)amino]-2-phenylacetamide, m.p. 128-129'*C, by start- 
ing the synthesis with (D)-phenylglycine. and can-ying out the subsequent steps as described in example 3. 

(b) N-Hydroxy-2-(I4-methoxybenzenesulfonyI](benzyl)amino]-2-t-butylacGtamide. m.p. 69-73*C. by starting the 
synthesis with t-butylglycine. and carrying out the subsequent st^s as described in example 3. 

. (c) N-Hydroxy-2(R)-[[4-methoxybenzenesulfonyl](4-fluorobenzyl)aminoH:methylpemananii^ 48-51*'C. 
by starting the synthesis with (D)-leucine, and carrying out the subsequent steps as described in example 3. 
with the exception that 4-f luorobenzyl bromide is used in place of benzyl txomide. 

(d) N-Hydroxy-2(R)-[[4-methoxybenzenesulfonyl](benzyl)amino]-3-methylbutanamide. m.p. 179-180*C, by 
starting the synthesis with (D)-vatine. and carrying out the subsequent steps as described in example 3. 

(e) N-Hydroxy-2(R)-[[4-methQxybenzenesulfonyl](benzyl)annino]-4.4-dimethylpentanamide. by starting the 
synthesis with (D)-neopentylglycine. and carrying out the sutjsequent steps as described in example 3. 

(f) N-Hydroxy-2(R)-[[4-methoxybenzenesulfpnyt(benzyl)amino]-3-hydrQxypropanamide. m.p. 65**. by starting 
the synthesis with (D)-serine. and carrying out the sulssequent steps as described in example 3. 

Example 5 : 3-[4-Methoxyt}enzenesulfbnyl]-5.5-dimethylthiazolidine-4(S)-cart>oxylic add (2.0 g. 6.0 mmol) is dis- 
solved in methylene chloride (30.0 mL). To this solution is added oxalyl chloride (1.1 mL, 12.1 mmol) and dimeth- 
ylformamide (0.50 mU 6.0 mmol), and the reaction is stined at room temperature for 2 hours. Meanwhile, in a 
separate flask, hydroxylamine hydrochloride (1.74 g. 25.0 mmol) and triethylamine (5.0 mL. 36.0 nvnol) are stirred 
in tetrahydrofuran (25.0 mL) and water (2.0 mL) at O^'C for 15 minutes. After 2 hours, the methylene chloride solu- 
. tion is added in one portion to the second flask, and the combined contents are stirred ovei'night as the flask grad- 
ually wamfis up to room temperature. The reaction Is then diluted with acidic water (pH=~3). and extracted several 
times with ethyl acetate. The combined organic layers are dried (Na2S04). and the solvent is evaporated. The prod- 
uct is purified by silica gel chromatography (60% ethyl acetate/hexane) to give N-hydroxy-3-[4-methoxyk>enzenesui- 
fonyl]-5.5-dimethylthiazolidine-4(S)-carboxamide, m.p. 68-71*0. 
The starting nruterial is prepared as follows : 

(D)-5,5-Dimethylthiazolidine-4-cartx)xylic acid (1.0 g. 6.2 mmol) is dissolved in dioxane (10.0 mL) and water 
(10.0 mL). To this solution is added triethylamine (i:3 mL, 9.3 mmol) arid 4-methoxybenzenesulfonyl chloride (1 .41 
g, 6.82 mmol). and the reactk)n is stirred at room temperature for tfiree days. The reaction is tiien diluted with etiiyl 
acetate and washed successively with 2.5N hydrochloric add. water, and t)rine. The organic phase is dried 
(Na2S04). and the solvent is evaporated to give 3-[4-methoxybenzenesulf6nyl]-5.5-<timethylthiazolidine-4(S)-car- 
boxylic add, which is used without further purification. 

Example 6 : 1-[4-Methoxybenzenesulfonyl]-pyrrolidine-2(R)-carboxylic acid (1.12 g, 3.93 mmol) is dissolved in 
methylene chloride (40.0 mL). To this solution is added oxalyl chloride (0.69 mL. 7.85 mmol) and dimethylforma- 
mide (0.30 mU 3.93 mmol), and the reaction is stirred at room temperature for 30 minutes. Meanwhile, in a sepa- 
rate flasK hydroxylamine hydrochloride (1.1 g. 15.7 mmol) and triethylamine (3.3 mU 23.5 mmol) are stirred in 
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tetrahydrofuran (20.0 mL) and water (4.0 mL) at 0*^0 for 15 minutes. After 30 minutes, the metfiylene cNorlde sdu- 
tion is added in one portion to the second f lasK and the combined contents are stirred overnight as the flask grad- 
ually warms up to room temperature. The reaction is then diluted with acidic water (pH=~3), and extracted several 
times with ethyl acetate. The combined organic layers are dried (MgS04}, and the solvent Is evaporated. The prod- 
uct is purified by silica gel chromatography (50% ethyl acetate/hexane) to give N-hydroxy-1 -[4-methoxyben2enesul- 
fonyll-pyrrolidine-2(S)-cartx)xamide. m.p. 1 63.5-1 65.5*»C. 
The starting material is prepared as follows: 

(D)-prollne {0.78g. 6.77 mmol) is suspended in methylene chloride (25.0 mL). To this solution Is added triethyl- 
amine (1 .13 mL. 8.12 mmol) and 4-methoxybenzenesuIfonyt chloride (1 .4 g. 6.77 mmol), and the reaction is stin-ed 
at room temperature for two days. The reaction is then diluted with methylene chloride and washed successively 
with IN hydrochloric add, water, and brine. The organic phase is dried (MgS04), and the solvent is evaporated. 
The product is purified by silica gel chromatography (10% methand/ethyt acetate) to give 1 -{4-methpxybenzenesul- 
fbnyl]-pynroiidine-2(R)-carboxylic acid. 

Exarnple 7 : N-(t-ButyloKy)-2-{l4HTiethoxybenzenesulfonyll(bw^ (2.65 
g, 5. 1 mmol) is dissolved in methylene chloride (30.0 mL) and ethanol ( 1 .0 mL) In a glass seated tube, and the reac- 
tion is cooled to O^C. Hydrochloric acid gas (from a lecture botUe) is bubbled through the solution for 20 minutes, 
and. then the tube is sealed and kept at room temperature for 3 days. After that time, the solvent is removed, and 
the reaction is partitioned between ethyl acetate and saturated sodium bicartx)nate. The organic phase is dried 
(Na2S04), and the solvent is evaporated. The product is purified by silica gel chromatography (2% methanol/meth- 
ylene chloride) to give N-hydroxy-2-[[4HTiethoxybenzenesulfbnyl](benzyl)amino]-2-[2-(4-morpholino)ethyl]aceta- 
mide m.p. 56-60*»C. 

The starting material is prepared as follows: 

N-(2-chloroethyl)morpholine hydrochloride (1 2.0 g) is dissolved in water (200 mL) and made basic with ammo- 
nium hydroxide (100.0 mL) to a pH=~1 1 . The aqueous layer is then extracted several tirpes with ether, the com- 
bined organic layers are dried (Na2S04), and the solvent is evaporated to yield an oil which is used immediately. 

Diethyl acetamidomalor)ate (1 1 .4 g, 57.08 mmol) is added to a freshly prepared solution of sodium ethoxide in 
ethanot (made from Na (1 .32 g. 57.1 mmol) added to ethanol (34.0 mL)), and the reaction is ref luxed for 30 minutes. 
The reaction is then adjusted to 55**C, and potassium iodide (0.14 g, 0.8 mmol) and dimethylformamide (0.2 mL) 
are added. Rnally, the N-(2-chloroethyOmorpholine (8.9 g, 59.6 mmol) prepared above is added in ethanol (14.0 
mL), and the reaction is maintained at 55''C for 24 hours. 

The reaction is diluted with ethyl acetate and filtered through Celite to remove salts. The filtrate is evaporated, 
and then partitioned between ethyl acetate and brine. The organic layer is dried (Na2S04). and the solvent is evap- 
orated. The product is purified by silica gel chromatography (first 50% ethyl/acetate, then 5% methanolAmethylene 
chloride) to give diethyl [2-(4-morpholino)ethyl]acetamidomalonate. 

Diethyl [2-(4-morpholino)ethyl]acetamidomalonate (8.0 g, 25.6 vnmo\) is dissolved in ethanol (128.0 mL). 
Sodium Mroxide (4.55 mL of a 6N aqueous solution. 27.35 mmol) is added, and the reaction is stirred at room 
temperature for 24 hours. The ethanol is then evaporated, and the residue Is diluted up in water, wa^ed several 
times with ether, and then the aqueous phase is acicfif ied with concentrated hydrochloric acid to pHa~5. The solu- 
tion is evaporated to dryness, then suspended in toluene (300.0 mL) and refluxed for 3 hours. After cooling to room 
temperature, the reaction is diluted with chloroform (300.0 mL), and the mixture is f iKered through Celite. The filtrate 
is evaporated to give ethyl 2-(acetamido)-2-[2-(4-morpholino)ethyi]acetate. 

Ethyl 2-(acetamido)-2-[2-(4-morpholino)ethyOacetate (4.2 g. 16.28 mmol) is dissolved in 6N hydrochloric acid 
(100.0 mL). and the reaction is refluxed for 4.5 hours. The water is then evaporated, and the product is azeotroped 
dry using toluene to give 2-amiho-2-(2-(4-niorpholino)ethyQacetic acid dihydrochloride. 

2-Amino-2-[2-(4-morpholino)ethyl]acetic add dihydrochloride (4.0 g, 15.33 mmol) is dissolved in a solution of 
methanol (100.0 mL) and acetyl chloride (5.0 mL). and the reaction is refluxed for 24 hours. The solvent is then 
evaporated to give methyl 2-amino-2-[2-(4-morpholino)ethyl]acetate dihydrochloride. 

Methyl 2-amino-2-[2-(4-morpho!ino)ethyl]acetate dihydrochloride (6.0 g, 21.82 mmol) is dissolved in chloro- 
form (110.0 mL) and triethylamine (9.12 mL. 65.46 mmol). To this solution is added 4-methoxybenzenesulfbnyl 
chloride (4.51 g. 21.82 mmol). and the reaction is refluxed for 4 hours. After cooling, the reaction is diluted with 
more chtoroform. washed with saturated sodum bicartx)nate. the organic layer is dried (Na2S04). and the solvent 
Is evaporated to give methyl 2-(4-methoxybenzenesulfonyl)amino-2-[2-(4-morpholino)ethyl]acetate. 

To a suspension of sodium hydride (1.03 g. 21.5 mmol) in dimethylformamide (108.0 mL), is added methyl 2- 
(4-methoxyt>enzenesulfbnyl)amino-2-[2-(4-morpholino)ethyl]ac etate (8.0 g. 21.5 mmd) in dimethylformamide 
(10.0 mL). After stirring at room temperature for 30 minutes, benzyl bromide (2.56 mL, 21 .5 mmol) is added, and 
the reaction is stinred overnight at room temperature. The reaction is then partitioned between ethyl acetate and 
acidic water (pH=~5). the organic layer is dried (Na2S04), and the solvent is evaporated. The product is purified by 
silrca gel chromatography (3% methanol/methylene chloride) to give methyl 2-{[4-methoxybenzenesulfbnyq(ben- 
zyOamino]-2-(2-(4-morpholino)ethyl]acetate. 
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Methyl 2-[[4-methoxyberuenesu)fonyq(benzyl)amino]-2-[2-(4-morpholin (7.33 g, 15.86 mmol) 

is dissolved in methanol (80.0 mL). To this solution is added sodium hydroxide (1 7.5 mL of a 1 N aqueous solution. 
17.5 mnx)I). and the reaction is stirred at room temperature for 8 hours. "Rie reaction is then acidified to pH=-3 
using 2.5N hydrochloric acid, and then the solvent is evaporated. The residue is suspended in ethanol, the inor- 
ganic salts are filtered away, and the filtrate is evaporated to give 2-[(4-methoxybenzenesulfonyl](benzyl)amino]-2- 
[2-(4-morpholino)ethyl]acetic acid hydrochloride. 

2-{[4-Methoxybenzenesulfonyl](benzyl)amino]-2-{2-(4-morphotino)ethyl]acetic add hydrochloride (4.24 g, 8.75 
mmol), 1-hydroxybenzotriazole (1.34 g, 8.75 mmol), 4-methylmorpholine (3.85 mU 35.02 mmoQ, and O-t-butylhy- 
droxylanvne hydrochloride (1 .10 g. 8.75 mmoQ are dissolved in methylene chloride (44.0 mL). and tiie reaction is 
cooled to 0**C. To this solution is added N-[dimethylaminopropyl]-N'-ethylcarlxxliimide hydrochloride (3.35 gi 17.5 
mmol). and the reaction is allowed to warm up to room temperature and stir overnight. The reaction is diluted with 
fxtore methylene chloride, and the organic layer is washed with saturated sodium bicartx)nate, brine, dried 
(MgS04)» and the solvent is evaporated. The product is purified by silica gel chromatography (2% methanolAneth- 
yiene chloride) to give N-(t4xityloxy)-2-D4-methoxybenzenesulfbnyq(benzyt)amino]'^2-[2<^^ 
pholino)ethyl]acetamide. 

Example 8 : The following compounds are prepared sinrtilariy to example 7: 

(a) N-Hydroxy-2-[[4-methoxybenzenesulfonyI)(isobutyl)amino]-2-[2-(4-nriorpholino)ethyl]^^ m.p. 62- 
64''C, using isobutyl bromide in the alkylation step in place of benzyl bromide. 

(b) N-Hydroxy-2-Q4-methoxybenzenesulfbnyO(2-picolyl)amino]-2-[2-(4-nrK|rpholin6)ethyI]acetami dihydro- 
chloride. m.p. 195-197<'C, using 2'picolyl chloride in the alkyjation step in place of benzyl bromide. 

(c) N-HydrQxy-2-[[4-methoxybenzenesulfonyl](3-picolyl)amino]-2-[2-(4-morpholino)ettiyQacetamide dihydro- 
chldride, m.p. >210®C, using 3-picolyl chloride in the alkylation step in place of benzyl bromide. 

(d) N-Hydroxy-2-[[4-methoxybenzenesulfonyQ(2-methylthiazol-4-ylmethyl)amino]-2-[2-(4-iTO 
pholino)ethyl]acetamide dihydrochloride. m.p. ISO^'C, using 4'Chloromethy1-2HTiethylthiazole in the alkylation 
step in place of benzyl bromide. 

(e) N-Hydroxy-2-[[4-methoxybenzenesulfonyl](benzyl)aminol-242'(4-thiomorpholinojethyl]acetamide, m.p. 50- 
52**C. by starting the synthesis with N-(2K:hloroethyl)thiomorpholine. and carrying out the subsequent steps as 

. described in example 7. 

(f) N-Hydroxy-2-[[4-methoxyt)enzenesulfbnyq(benzyl)aniino]*2-[2-methylthiazol-4-ylmethyqacekar^ m.p. 79- 
81 ""C, by starting the synthesis witii 4-chloromethyl-2-methyltiiiazole hydrochloride, and carrying out the sub- 
sequent steps as described in example 7. 

(g) N-Hydroxy-2-[I4-methoxybenzenesu}fonyl](benzyl)amino]-2-[6-chloropiperonyIlacetamide, m.p. 70-74°C, 
by starting the synthesis with 6-ch!oropiperonyl chloride, and carrying out the subsequent steps as described 
in example 7. 

(h) N-Hydroxy-2-Q4-methoxybenzenesulfonyt](benzyl)amino]-2-[(1 -pyrazolyl)methyl]acetamide, m.p. 130- 
131''C, by starting ttie synthesis with p-pyrazol-1-yl-alanine (prepared following the procedure of J. Am. Chem. 
Soc, 1 10, p. 2237 (1988)). and canrying out tiie subsequent steps as described in example 7. 

(i) N-Hydroxy-2-{[4-methoxybenzenesutfonyl](3-picolyl)amino]-2-[3-picolyl]acetamide dihydrochloride. m.p. 
>220''C. by starting the synthesis with 3-picolyl chloride, and carrying out the subsequent steps as described 
in example 7, but in addition, using 3-picolyl chloride in the alkylation step in place of benzyl bromide in exam- 
ple 7. 

(j) N-Hydroxy-2-[[4-methoxybenzenesulf6nyq(benzyl)amino]-2-[(1-mettiyl-4-iniidazolyOmethyQ^ 
hydrochloride, m.p. >200''C. by starting the synthesis with N^-methylhistidine (^hydrochloride (prepared fol- 
lowing the procedure of Recueil, 97. p.293 (1978)). and canning out the subsequent steps as described in 
example 7. 

(k) N-Hydroxy-2-[I4-methoxybenzenesulfonyl](isobutyl)amino]-2-[(1 -methyl-4-imidazolyOmethyf]acetamide 
hydrochloride, m.p. 194-195''C, by starting the synthesis witti N-r-methylhistidine dihydrochloride and carrying 
out tiie subsequent steps as described in example 7, using isbbutyl iodkle in the alkylatiori step in place of ben- 
zyl bromide. 

(I) N-HydroKy-2-[[4-methQxybenzenesulfbnyq(3i3icotyl)amino]-2-[(1-mettiyl-4-imidazolyOmethyl]aceta 
hydrochloride, m.p. >220*^C. by starting the synttiesis with N^-methyihistkiine dihydrochlorkJe and carrying out 
the subsequent steps as described in example 7, using 3i3icotyl chloride in the alkylation step in place of ben- 
zyl bromide. 

(m) N-Hydroxy-2-([4-methoxybenzenesulfonyl](2-picolyl)amino]-2-[(1-metiiyl-4-inrudazolyl)methyl]acetamid 
hydrochloride, m.p. 162-164''C. by starting the synthesis with Nn-methylhistidine dihydrochloride and carrying 
out the suk)sequent steps as described in example 7. using 2-picolyl chloride in the alkylation step in place of 
benzyl bromide. 

(n) N-hydroxy-2-[I4-methoxyben2enesulfonyl](2-methylthiazol-4-ylmethyl)amino]-2-I(1-mettiyl-4-imida- 
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20lyl)methyllacetamide hydrochloride, m.p. ISO-lsa'C. by starting the synthesis with N-r-methylhistrdine dihy- 
drochlorrde and carrying out the subsequent steps as described in example 7. using 4-chloromethyl-2- 
methylthiazole in the alkylation step in place of benzyl bromide, 
(o) N-hydroxy-2>[[4-methoxybenzenesulfonyq(piperonyl)amino]-2>[(1-methyl-4-imid^ 
hydrochloride, m.p. 195°C. by starting the synthesis with N-x-methyihistidine dihydrochioride and carrying out 
the subsequent steps as described in example 7, using piperonyl chloride in the alkylation step in place of ben- 
zyl bromide. 

&cgmp|e9: 

(a) Methyl 2-[[4-methoxybenzenesulfonyl](benzyl)amino]propionate (2.1 g. 6.01 mmol) is dissolved in metha- 
nol (20.0 mL). To this solution is added hydroxylamine hydrochloride (0.84 g, 12.0 mmol), followed by the addi- 
tion of sodium methoxide (7.0 mL of a 4.37M solution). The reaction is stirred overnight at room temperature. 
The reaction is worked up by first removing all the solvent, and partitioning between ethyl acetate/hexane (2/1) 
and saturated sodium bicarbonate. The aqueous phase, is extracted well with ethyl acetate/hexane, the com- 
bined organic layers are dried (MgS04). and the solvent is evaporated. The product is purified by silica gel 
chromatography (ethyl acetate) to give N-hydroxy-2-[[4-methoxybenzenesulfbnyq(benzyt)amino]propiona- 
mide. m.p. 149-151«C. . 

The starting material is prepared as follows: 

D.L-Atanine (27.0 g. 300.0 mmol) is dissolved in a solution of methanol (100.0 mL) saturated with HCI gas, 
and the reaction is refluxed for 2 hours. The solvent is then evaporated* and the residue triturated with ethyl 
acetate to give alanine methyl ester hydrochloride. 

Alanine methyl ester hydrochloride (7.0 g. 50.0 mmol) is dissolved in methylene chloride (100.0 mL) and 
triethylamine (20.0 mL. 143.0 mmol). To this solution is added 4-methoxybenzenesulfonyl chloride (10.3 g, 
50.0 mmoO, and the reaction is stinred at room temperature briefly. The reaction is made basic with 1 N sodium 
hydroxide, and washed with methylene chloride. The conri^ined organic layers are dried (Na2S04). and the sol- 
vent is evaporated. Hexane is added to the residue and the precipitate is collected to give N-[4-methoxybenze- 
nesulfonyQ-alanine methyl ester. 

To a suspension of sodium hydride (0.60 g, 1 1.0 mmol) in dimethylformamide (20.0 mL). is added N-[4- 
methoxyt)enzenesulfonyl]-aIanine methyl ester (2.6 g, 10.0 mmol) in dimethylformamide (10.0 mL). After stir- 
ring at room temperature for 30 minutes, benzyl bromide (1.22 mL. 10.0 mmol) is added, and the reaction is 
stirred for two hours at room temperature. The reaction is tiien partitioned between ether and brine, the organic 
layer is dried (Na2S04). and the solvent is evaporated. The product is purified by silica gel chromatography 
(20% ether/hexanes) to give methyl 2-[[4-methoxybenzenesulfonyl](benzyl)amino]-propionoate. 

(b) Similarly prepared is N-hydroxy-2-[[4-methoxybenzenesulfonyl](benzyl)amino]-4-thiomethylbutyramide. 
m.p. 104-106°C. by starting the synthesis with D.L-methionine. and carrying out the subsequent steps as 
described above. 

Example 10 : A solution of methyl 2-[[4-metiioxybenzenesulfonyl](benzyl)amino]-4-(methylsutfonyl)t)utyrate (900 
mg, 2.0 mmoQ. sodium methoxide previously generated from sodium metal spheres (100.0 mg. 4.5 mmol). and 
hydroxylamine hydrochloride (280.0 mg, 4.0 mmol) is refluxed for 2 days. The mixture is cooled to room tempera- 
ture, concentrated in vacuo, diluted with water, acidified with citric acid, and extracted with ethyl acetate. The com- 
bined organic extracts are dried (MgS04) and arxl the solvent is evaporated. The product is purified by silica gel 
chromatography (ethyl acetate) to give N-hydroxy-2-([4-methoxybenzenesuKbnyl](benzyl)anrtino]-4-(m6thylsulfo- 
nyl)butyramide, [M+1]=157, 

The starting material is prepared as follows: 

To a solution of racemic methionine methyl ester (1 .98 g. 10.0 mmol) in methylene chloride (25 mL) containing 
triethylamine (2.0 mL, 14.3 mmol) Is added 4-methoxybehzenesuKonyl chlorkle (2.1 g, 10.2 mmol). After stimng for 
2 hours at room temperature, the mixture is diluted with 1 N hydrochloric acid. The organic layer is removed and 
the aqueous layer is extracted with ether. The combined organic layers are washed with brine, dried (MgS04). and 
and the solvent is evaporated. The concentrated solution is triturated with ether, and the product is collected by fil- 
tration to give methyl 2-([4-methoxybenzenesulfonyl]amino]-4-(thiomethyl)butyrate. 

To a solution of methyl 2-[I4-methoxyl)enzenesulfonyl]amino]-4-(thiomethyl)butyrate (2.1 g. 6.2 mmol) in 
dimethylformamide (15 mL) containing potassium cartx)nate (4.0 g. 29.0 mnfX)l) is added benzyl bromide (1,5 mL. 
12.6 mmol). The reaction mixture is stin'ed for 1 hour at room temperature. The mixture is quenched with water and 
extracted with ether. The organic extracts are washed with brine, dried (MgS04). and and the solvent is evaporated. 
The product is purified by silica gel chromatography (30% ethyl acetate/hexanes) to give methyl 2-[[4-methoxyben- 
zenesulfonyl](benzyl)amino]-4-(thiomethyl)butyrate. 

A solution of methyl 2-[[4-methoxybenzenesulfonyl](benzyl) amino]-4-(thiomethyl)butyrate (925.0 mg. 2.17 
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mmol) in 25% peracetic add (5 mL) is stirred overnight at room temperature. The mixture is concentrated In vacuo, 
diluted with water, and extracted with ethyl acetate. The combined organic extracts are dried (MgS04) and the sol- 
vent is evaporated to give methyl 2-[[4-methoxyt>enzenesulfonyq(benzyQamim)]-4-(methytsulfbnyOtxJtyrate. 

Example 11: 

(a) To a solution of 2R-[[(4-methoxybenzene}sulfonyf](benzyl)amino]-propionic add (1.04 g, 2.98 mmol) in 
methylene chloride (50 mL) containing dimethylformamide (230 mL, 2.98 mmol) at room temperature is added 
oxalyt chloride (520 mL. 5.96 mmol) over 5 minutes dropwise. The mixture is stirred for 30 minutes at room 
temperature, then added to a pre-formed mixture of hydroxylamine hydrochloride (828 mg. 1 1 .92 mmol) and 
triethylamine (2.5 mL. 17.9 mmol) in tetrohydrofuran (20 mL)/water (1.5 mL) at 0*C. The reaction mixture is 
stirred for 45 minutes at O'C then slowly warmed to room temperature for 15.5 hours. The mixture is acidified 
with IN hydrochloric acid and extracted with methylene chloride. The combined organic extracts are washed 
with brine, dried (MgS04), and the solvent is evaporated. The crude product is recrystallized from diethyl 
ether/ethyl acetate (1:1) to give N-hydroxy-2(R)-[[4-methoxybenzenesulfbnyq(behzyl)anfiino]i3ropionj^^ 
m.p. 127-129°C. 

The starting material is prepared as follows: 

To a solution of D-alanine methyl ester hydrochloride (3.0 g. 21 .5 mmol) in methanol (10 mL) is added ben- 
zaldehyde (2.3 mU 22.6 mmol). The reaction mixture is stirred at room temperature for 3 hours. The solvent is 
then evaporated. To the resultant residue is added acetic acid (15 mL) and methanol (1 mL) followed by por- 
tionwise addition of sodium cyanoborohydride (1 .35 g, 21.5 mmol) at room temperature. The mixture is stirred 
overnight, and then the solvent is evaporated. The remaining residue is diluted with water (75 mL) and basif led 
with Na2C03. The mixture is extracted with ethyl acetate (3x75 mL). The combined organic extracts are 
washed with brine (50 mL). dried (Na2S04). iand the solvent is evaporated to give N-benzy1-D-alanine methyl 
ester. * 

To a solution of N -benzyl- D-alanine methyl ester (~2 g) in methylene chloride (40 mL) containing triethyl- 
amine (2.47 mL, 17.7 mmol) is added 4-methoxybenzenesulfonyl chloride (2.44 g. 1 1.8 mmol). The reaction 
mixture is stirred overnight at room temperature. The mixture is acidified with 1 N HCI and extracted with meth- 
ylene chloride. The combined organic extracts are washed with brine, dried (Na2S04), and the solvent is evap- 
orated. The crude product is purified by silica gel chromatography (10%->20% ethyl acetate/hexanes) to 
provide methyl 2(R)-[[4-methoxybenzenesulfonyl](benzyl)amtno] propionate. 

To a solution of methyl 2(R)-[[4-methoxybenzenesulfonyl](benzyl)amino] propionate (1.05 g, 2.89 mmol) in 
tetrahydrof uran (60 mL) at room temperature is added 1 N aqueous sodium hydroxide (8.6 mU 8.67 mmol). The 
reaction mixture is stin-ed for 19 hours at room temperature. The tetrahydrofuran is then evaporated. The 
remaining residue is acidified with 1 N hydrochloric acid and extracted with ethyl acetate. The combined organic 
extracts are washed with brine, dried (Na2S04), and the solvent is evaporated to give 2(R)-([4-methoxybenze- 
nesullonyl](benzyl)amino] propionic acid. 

(b) Sinfiilarly prepared is N-hydroxy-2(R)-[[4-methoxybenzenesulfbnyl](benzyl)amino]-2-benzytacetan[vde, 
[M+1] = 441 , by starting with (R)-phenylalanine, and canrying out the previously described steps. 

Example 1g: 

(a) To a solution of N-(t-butyloxy)-2(R)-[[4-methoxybenzenesulfonyl(benzyl)amino]-6-(N.N-dimethylamino)- 
hexamide (2.13 g. 4.21 mmol) in 1 .a-dichloroethane (140 mL) is added ethanol (250 mL. 4.21 mnriol). The splu- 
tion is cooled to -lO^C and hydrogen chloride gas is bubbled in for 30 minutes. The reaction mixture is then 
sealed and allowed to warm to room temperature, stirring for 2 days. At this time point, the reaction mixture is 
cooled to -lO^'C and hydrogen chloride gas is bubbled in for an additional 30 minutes. The reaction mixture is 
sealed, warmed to room temperature, and stirred for 24 hours. The mixture is reduced in volume by 1/2 in 
vacuo and triturated with ether. The mother liquid is removed and the remaining white solid is dried in vacuo to 
provide N-hydroxy-2(R)-(l4-methoxyb€nzenesulfbnyl](benzyOarhino]-6-(N.N-dimethylamino)-hexananr^ 
hydrochloride salt m.p, 1 75-1 77*C. 

The starting material is prepared as follows: 

To a solution of e-N-CBZ-(R)-lysine methylester hydrochloride (15.0 g, 45.10 mmol) in methylene chloride 
(250 mL) containing triethylamine (15.72 mL, 112.75 mmol) is added 4- metiioxybenzenesulfonyl chloride 
(10.25 g. 49.61 mmol) at 0*C. The reaction mixture is warmed to room temperature and stirred overnight. The 
reaction mixture is diluted with methylene chlaide and washed with 1 N hydrochloric acid. The organic layer is 
washed with brine, dried (Na2S04). and concentrated in vacuo to yield a yellow oiL The product is purified by 
silica gel chromatography (50% ethyl acetate/hexanes) to give mettiyl 2(R)-[[4-methoxyt)enzenesulfo- 
nyl]amino]-6-(N-benzytcait>amoyl) hexanoate. 

To a solution of methyl 2(R)-([4-methoxybenzenesulfonyl]amino]-6-(N-benzylcari3amoyl) hexanoate (12.4 
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g. 26.5 mmol) in dimethytfbrmamide (100 mL) is added potassium cartx)nate (7.5 g. 52 mmot) and benzyl bro- 
mide (3.3 mC 28.0 mmol). and the reaction is stinted for 24 hours at room temperature. The mixture is parti- 
tioned between water and 50% diethyl ether/ethyl acetate. The aqueous layer is removed and extracted with 
50% diethyl ether/ethyl acetate. TTie combined organic layers are washed with brine, dried (MgS04) and the 
solvent is evaporated. The aude product is purified by silica gel chromatography (50% ethyl acetate/hexanes) 
to give methyl 2(R)-[[4-methQxybenzenesulfonyl](benzyl)aminol-6-{N-ben2ylcaibanwyl^ hexanoate. 

To a solution of methyl 2(R)-D4-methoxybenzenesulfonyQ(benzyl)amino]-6-(benzylcait>amoyt) hexanoate 
(8.61 g, 15.53 mmol) in 95% ethanol (150 mL) is added IN hydrochloric add (15.5 mU 15.53 mmol) followed 
by 10% Pd/C (4.0 g). The reaction mixture is stirred at room temperature under 1 atmosphere of hydrogen gas 
for 2 hours. The mixture is f Otered through Ceiite and the solvent is evaporated to provide methyl 2(R)-(I4-nieth- 
oxybenzenesutfonyl](benzyOamino]-6-aminohexanoate. 

To a solution of methyl 2(R)-[[4-methQxybenzenesutfonyl](benzyl)amino]-6-aminohexanoate (5.05 g. 12.02 
mmol) in r^luxing formic add (120 mL) containing sodium formate (2.45 g. 36.07 mmol) is added 37% aque- 
ous formaldehyde (2.70 mL, 36.07 mmol)..While continuing to reflux the reaction mixture, three more aliquots 
of 37% aqueous formaldehyde (2.70 mL. 36.07 mmol each aliquot) are added at 10 minute intervals. The mix- 
ture is concentrated in vacuo to yield a yellow oil. The crude product is purified by silica gel chromatography 
(10:1:0.5: ethylacetate/methanol/ammonium hydroxide) to provide methyl 2(R)-[[4-methoxybenzenesulfo- 
hyl](benzyt)amino]-6-(N,N-dimethylamino) hexanoate. This procedure is repeated and the combined product is 
used in the next reaction. 

To a solution, of methyl 2(R)-|I4-methoxybenzenesuIfbnyl](benzyl)amino]-6^N,N-dim6thylamino) hex- 
anoate (4.55 g, 10.7 mmoO in tetrahydrofuran (100 mL) is added IN aqueous lithium hydroxide (20 mL« 20.33 
mmol). The reaction mixture is stined at room temperature overnight. The reaction mixture is directly concen- 
trated to dryness in vacuo to give the lithium salt of 2(R)-[[4-methoxybenzenesulfbnyl](benzyl)amino]-6-(N,N- 
dimethylamino) hexanoic addr 

To a solution of 2(R)-{[4-methoxybenzenesulfonyf](benzyi)amino]-6-(N.N<limethylamino) hexanoic acid 
lithium salt (4.42 g. 10.18 mmol) in methylene chloride (100 mL) containing N- methylmorpholine (6.73 mL, 
61 .06 mmol), 1-hydroxybenzotriazole monohydrate (1 .64 g, 10.687 mmol) and 0-t-butylhydroxyl amine hydro- 
chloride (1.41 g. 11.20 mmol) is added N-(dimethylaminopropyl]-N'-ethylcartxxJiimide hydrochloride (3.90 g. 
20.36 mmol) at O'^C. The reaction mixture is allowed to warm to room temperature and stirring is continued 
overnight. The mixture is diluted with methylene chloride, washed with isaturated sodium bicarfcx)nate. then with 
brine, dried (Na2S04) and the solvent is evaporated. The crude product is purified by silica gel chromatography 
(10:1 :0.5 ethyl acetate/methanol/ammonium hydroxide) to provide N-(t-txJtyloxy)-2(R)-[[4-methoxybenzenesul- 
fbnyl](benzyl)amino]-6-(N,N-dimethytamino) hexanamide. 

(b) Similarly prepared is N-hydroxy-2-(R)-[(4-methoxyt>enzenesulfonyl](3-picoly1)aminol-6-(N,N-dimelhyl- 
amino)-hexanamidedihydr6chloride, m.p. 179-1 80°e. 

The first step is carried out as described above. The alkylation step is carried out as follows: 
To a solution of methyl 2(R)-[[4-methoxyt>enzenesulfbnyl]amino]-6-(benzylcart>amoyl)-hexanoate (10.48 g, 
22.43 mmol) in dimethylfbnnamide (220 mL) at 0*^0 is added 3-picolyl chloride hydrochloride (3.86 g, 23.55 
mmol) followed by sodium hydride (2.24 g, 56.07 mmol, 60% in oil). The reaction mixture is warmed to room 
temperature and stirred for 24 hours. The reaction mixture is quenched with water and extracted with ethyl ace- 
tate. The combined organic extracts are washed with brine, dried (Na2S04). and the solvent is evaporated. The 
crude product is purified by silica gel chronr^tography (75% ethyl acetate/hexanes) to provide methyl 2(R)-[[4- 
methoxyt>enzenesuifbnyl](3i>iootyl)arnino]-6-(benzylcari9amoyl) hexanoate. 
All of the following steps are canried out as described above. 

(c) Similariy prepared is N-hydroxy-2(R)-[[4-methoxybenzenesu1fohyl](2-pioolyl)anilno]-6-(N,N<limethylT 
amino)-hexanamide dihydrochloride. m.p. 134-136°C, by alkylating with 2-plcolyl chloride in the second step 
and carrying out the subsequent steps as described above. 

Example 13 : N-(t-Butytoxy)-2(R)-(I4-methoxybenzenesulfonyl](benzyl)amino)-6-[(N. N-dimethylglycyOamIno] hex- 
anamide (2.17 g, 3.86 mmol) is dissolved in dichloroethane (12 mL) containing ethanol (0.22 mU 3.86 mmol). and 
the reaction is cooled to -lO^C. Hydrochloric add gas is bubbled through this solution for 30 minutes. The reaction 
is sealed, warmed to room temperature and stirred for 2 days. The solvent is reduced to 1/2 volume by evaporating 
solvent, and triturated with ether. The resulting solid is removed and dried In vacuo to provide N4iydroxy-2(R)-[[4- 
methoxybenzenesulfbnyl](benzyl)amtno]-6-[(N.N-dimethytglycyl)amino] hexanamide hydrochlbride. m.p. 105- 
108*»C. 

The starting materia) is prepared as follows: 

To a solution of methyl 2(R)-[[4-methoxybenzenesulfonyl](benzyl)amino]-6-amino hexanoate hydrochloride 
(7.5 g. 16.44 mmol) in methylene chloride (170 mL) is added 1-hydroxybenzotriazole monohydrate (2.64 g. 1726 
mmol), N-methylmorpholine (5.44 mL. 49.34 mmd), and N,N-dimethylglycine (1 .86 g. 18.08 mmol). and the reac- 
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tion is coled to 0*'C. N-[dimethy!amlnopropyl]-N'-ethylcartxxliimide hydrochloride (6.30 g. 32.88 mmol) is added at 
0°C. The reaction mixture is warmed to room temperature and stirred overnight. The mixture is diluted with meth- 
ylene chloride arxJ washed with saturated aqueous sodium bicartsonate, and then with brine. The organic layer is 
dried (NasSO^. filtered, artti and the solvent is evaporated. The crude product Is purified by silica gel chromatog- 
raphy (10/0.5/0.5 ethyl acetate/methanol/ammonium hydroxide) to provide methyl 2(R)-[[4-methaxybenzene5uffo- 
nyl](benzyl)amino]-6-[(N,N<limethylglycyl)amino] hexanoate (6.04 g). 

To a solution of methyl 2(R)-[[4-methoxyben2enesuHbnyl](benzyl)amino]-6-((N,N-dimethylglycyl)amino] hex- 
anoate (3.95 g. 7.82 mmol) in tetrahydrofuran (75 mL) at 0'*C is added 1 N lithium hydroxide (1 5.64 ml, 1 5.64 mmol). 
The reaction mixture is warmed to room temperature and stirred overnight. The tetrahydrofuran is removed and the 
remaining aqueous layer is acidified with 1N hydrochloric acid. The mixture is evaporated to dryness to yield 2(R)- 
[[4-methQxybenzenesuHbnyl](benzyl)amino]'6-[(N.N-dimethylglycyl)amino] hexanoic add hydrochloride. 

To a solution of 2(R)-[[4-methoxybenzenesuHbnyq(benzyOamino]-6-[(N.N<1imethyiglycy^ hexanoic acid 
hycfrochloride (4.12 g. 7.82 mmol) in methylene chloride (78 mL) and dImethyHbrmamide (5 mL) is added 1- 
hydroxybenzotriazoie monohydrate (1 .26 g, 8.21 mmol), N-methylmorpholine (2.58 ml. 23.45 mmol), and 0:t-buty- 
hydroxylamine hydrochloride (1 .08 g. 8.60 mmol). The reaction is cooled to O^'C, and N-[dimethylaminopropyl]-N'- 
ethylcartxxfiimide hydrochloride (3.0 g, 1 5.64 mmol) is added. The reaction mixture Is warmed to room temperature 
and stirred overnight. The mixture is then diluted with methylene chloride and washed with saturated aqueous 
sodium bicartxinate. and then with brine. The organic layer Is dried (Na2S04), filtered, and and the solvent is evap- 
orated. The crude product is purified by silica gel chromatography (10/0.5/0.5 ethyl acetate/methanol/ammonium 
hydroxide) to . provide N-(t43utyloxy)-2(R)-[[4-methoxybenzenesulfbnyQ(benzyl)aniino]-6-[(N,NKjimethy!gl^^ 
cyl)amino] hexanamtde. 
Example 14: 

(a) To a solution of 4-[[4-meth6xybenzenesulfonyl](benzyl)amino]-4-cartx)xy-tetrahydrothiopyran (413.0 mg, 
1.0 mmol) in methylene chloride (10 mL) containing dimethylformamide (80.0 mg, 1.1 mmol) is added a 2N 
solution of oxalyl chloride in methylene chloride (1 .0 ml. 2.0 mmol) at -10°C. The mixture is allowed to warm to 
20''C for 30 minutes. This mixture is added to a pre-stirred mixture of hydroxylamine hydrochloride (280.0 mg, 
4.0 mmol) in tetrahydrofuran (10 hil)/water (1 ml) containing triethylamine (650.0 mg, 6.0 mmd) at 0*^0 drop^ 
wise. The reaction mixture is allowed to slowly warm to room temperature and stirring Is continued for 1 .5 days! 
The reaction is worked up by partitioning between 1 N hydrochloric acid and ethyl acetate. The aqueous layer 
is removed and repeatedly extracted with ethyl acetate. The combined organic layers are dried (Na2S04) and 
the solvent is evaporated. The crude product is purified by silica gel chromatography (2% methanol/methylene 
chloride) to give 4-[N-hydrQxy-carbamoyq-4-[[4-methoxybenzenesutfonyq(benzyl)amino]-tetrahydr^ 
m.p. 179-1 81 "^C. 

The starting material is prepared as follows:. . 

A solution of tetrahydrothiopyran-4-one (4.64 g, 40.0 mmol) in methanol (10 mL) is added to a mixture of 
sodium cyanide (2.0 g. 40.0 mmol) and ammonium chloride (2.36 g, 44.0 mmol) in water (8 mL). The reaction 
mixture is heated to reflux for 14 hours. The mixture Is diluted with water, basified with potassium cartronate! 
and extracted with diethyl ether. The organic extract is dried (MgS04) and filtered. The solution is acidified with 
hydrochloric acid saturated with methylene chloride. The resulting precipitate is filtered off providing 4-amino- 
4-cyano-tetrahydrothiopyran hydrochloride salt. 

A solution of 4-amlno-4-cyano-tetrahydrothiopyran (5.4 g. 30.3 mmol) in 6N aqueous hydrochloric (250 
mL) acid is heated to reflux for 24 hours. The mixture is triturated 1:^ addition of methanol/toluene. and filtered. 
To the crude product. 4-amino-4-cart)oxytetrahydrothiopyran is addidd 40 ml of methanol followed by careful 
addition of thionyl chloride (3.0 ml. 41 . 1 mmol). The reaction mixture is heated to reflux for 1 2 hours, cooled to 
room temperature, and concentrated in vacuo to a reduced volume. The remaining mixture is triturated witii 
ethyl acetate/diethyl ether, and the product is collected, by filtration, to give.4-amino-4-cartx>methoxy-tetrahy- 
. drothiopyran hydrochloride. 

To a solution of 4-amino-4-carbomethoxy-tetrahydrothiopyran hydrochloride (3.1 g, 15.0 mmol) in methyl- 
. ene chloride (75 mL) containing triethylamine (3.5 g, 330.0 mmol) is added 4-methaxybenzenesul1bnyl chloride 
(4.1 g, 20.0 mmol) at room temperature. The reaction mixture is stirred at room temperature for 18 hours. The 
mixture is diluted with water and tiie organic layer is removed. The aqueous layer is extracted with diethyl ether 
and tiie organic extracts are washed with brine, dried (MgS04) and the solvent is evaporated. The product is 
purified by silica gel chromatography (50% ethylaoetate/hexanes) to provide 4-[[4-methoxybenzenesulfo- 
nyl]amino]-4-cart)ometiioxy-tetrahydrothiopyran. 

To a solution of 4-([(4-methoxyl)enzene)sulfonyl]aminol-4-cartx)methQxy-tetrahydrothiopyran (690.0 mg, 
2.0 mmol) in dimetiiytfbrmamide (20 mL) at O^'C is added sodium hydride (100.0 mg. 2.5 mmol. 60% in oil) and 
benzyl bromide (0.5ml, 4.2 mmol). The reaction mixture is allowed to warm to room temperature and stirred for 
16 hours. The mixture is quenched by addition of water and extracted witti 50% ethyl acetate/diethyl ether. The 
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contbtned organic extracts are dried (MgS04), filtered, and the solvent is evaporated. The product Is purified 
by silica gel chromatography (50% diethyl ether/hexanes) to provide 4-[[4-methoxybenzenesulfbny!](ben- 
zyl)amino]-4-caft)omethoxy-tetrahydrothiopyran. 

To a solution of 4-[[4-methoxybenzenesulfonyl](benzyOaniino]-4-carboniethoxytetrahydrothiopyran (800.0 
mg. 1 .9 mmol) in methanol (50 mL) is added 1 N sodium hydroxide (25 mL). The mixture is heated to reflux for 
1 0 hours, and then solid sodium hydroxide is added (3.0 g. excess) and ref tuxing is continued for 18 hours. The 
mixture, is concentrated to a volume of approximately 30 mL and acidified with citric acid (pHsS). The mixture 
is partitioned between ethyl acetate and water. The organic layer is removed, washed with brine, dried 
(MgS04). and the solvent is evaporated to give 4-[[4-methoxybenzenesuHbnyl](ben2yl)amino]-4-cartx}xytet- 
rahydrothiopyran. 

(b) Similariy prepared is 4-[N-hydroxycart>an[X}ylH4[4-methoxybenzenesulfbnyl](benzyl)amino]-tetrahy^ 
pyian. m.p. 137-140''C. by starting with tetrahydropyran-4-one in the first step, and canying out the subsequent 
steps as described above. 

(c) Similariy prepared is 1-[N-hydroxyK»rbamoyq-1-[[4-methoxybenzene;sutfbnyq(benzyOamino]<^ 

m.p. 149-1 51^0. by using commercially available 1-aminocyclohexanecartX)xylic acid in the second step, and 
carrying out the sut>sequent steps as described above. 

(d) Similarly prepared is 1-[N-hydroxyK»rtDanrK)yll-H[4-methoxyberizenesulfonyQ(ber«yl)amino]<yclopen^ 
tane, m.p ey.O-ed.O^C. by using commerdaiiy availatsle 1 -aminocydopentane cartx)xylic add in the second 
step, and carrying out the subsequent steps as described atxive. 

(e) Similarly prepared is 1-[N-hydroxyK:art>amoyq-1-[[4-methoxybenzenesutfonyq(3-pic6lyl)amino]-cycl^ 
,ane. m.p. 1 15**C. by using 1 -aminocydohexanecartxixylic add in the second step, alkylating 1 -[cartXDmethoxy]- 
H[(4-methoxybenzene)suHbnyl]amino]-cyclohexane with 3-picolyl chloride in the third step, and canving out 
the other steps as described above. 

(f) Similarly prepared is 1-[N4iydroxy-cart)amoyl]-1-(I4-methoxybenzenesulfony1](3i3icoly!amino]-cyclopr 
pane hydrochloride, m.p. 205-207*'C, starting with 1 -amino-1 -cyclopropanecartwxylic acid. 

Example 15 : 4^N-t-Butyloxycari3amoyl]-4-[[4-methoxybenzenesuIfonyn(benzyl)anftino]-1-(benzyOpiper^ is dis- 
solved in dichloroethane (60 mL) and ethanol (1 .0 mL) in a glass seated tube. Hydrochloric add gas (from a lecture 
bottle) is bubbled through the solution for 30 minutes at -lO'^C. TTie tube is sealed, gradually warmed to room tem- 
perature, and stirred overnight. At this point, hydrochloric acid gas is again bU3t)led through the reaction mixture as 
done previously and stirred at room temperature for an additional 24 hours. The reaction mixture is reduced to 1/3 
volume in vacuo and triturated with diethyl ether. The solid is filtered off and dried in vacuo to provide 4-[N-hydroxy- 
cart5amoyl]-4-{[4-methoxybenzenesulfonyl](benzyl)amino]-1 -(benzyq-piperidine. m.p. 135.5-1 42*'C. 
The starting material is prepared as follows: 

A mixture of N-cartDoethoxy-4-piperidone (88.6 g, 517.2 mmol), sodium cyanide (30,0 g, 612.1 mmd) in water 
(54 mL). ammonium chloride (34.0 g. 635.5 mnwl) in water (72 mL). and ammonium hydroxide (76 ml) is heated to 
eo-es^'C for 5 hours, and then stirred at room tenperature ovemight. The resulting solid is filtered off. dissolved in 
methylene chloride, and washed with a small amount of bnine. The organic layer is dried (MgS04). concentrated in 
vacuo to 1/2 volume, and triturated with hexane. The resulting precipate is collected by filtration and dried under 
vacuum, to give N-caft>oethoxy-4-amino-4-cyanopiperidine. 

A solution of N-cartx)ethoxy-4-amino-4-cyanopiperidine (82.0 g) In water (700 mL) containing concentrated 
hydrochloric add (800 mL) is stired at room temperature for 4 days. The solvent is then evaporated to give 4- 
arrano-4-caftxxxypiperidinedihydrochloride. 

Into a heterogeneous mixture of 4-arnino-4-car1x>xypiperidine dihydrochloride (61 10 g. 0.34 mmoQ in methanol 
(600 mL) is bubbled hydrogen chloride gas at room temperature. The reaction mixture is concentrated to dryness 
in vacuo, dissolved in 1.4-dioxane (200 mL). and concentrated in vacuo. The residue is redissolved in methanol 
(1600 mL) into which hydrogen chloride gas is bubbled for 45 minutes. The reaction mixture is refluxed for 18 hours. 
Most of the solvent is then evaporated, the product is collected by filtration, and washed with ethyl acetate to give 
4-amino^-carfoomethoxypiperidine dihydrochloride. 

To a mixtiffe of 4-amino-4^rt>omethoxypiperidine dihydrochloride (6.60 g. 28.7 mmol) and potassium cartwn- 
ate (18.8 g. 143.5 mmol) in dioxane/Water (350 ml/176 at 0**C is added di-t-butyl-dicait>onate (8.14 g. 37.31 
mmol) in diO)ane (60 mL) over 2 hours. The reaction mixture is warmed to room temperature and stinted for 8 
hours. To this mixture is added a solution of 4- methoxybenzenesulfbnyl chloride (7.71 g, 37.31 mmol) in dioxane 
(60 mL) at O^^C. The reaction mixture is stirred at room tenperature overnight An additional portion of 4- methoxy- 
benzenesutfonyl chloride (7.71 g, 37.31 mmol) in dioxane (60 mL) is added to the mixture at 0*C. The reaction mix- 
ture Is allowed to warm to room temperature and stirred overnight The mixture is concentrated in vacuo, diluted 
with water, and extracted with ethyl acetate. The aqueous layer is removed, saturated with sodium chloride, and re- 
extracted with ethyl acetate. The combined extracts are dried (MgS04). and the solvent is evaporated. The crude 
product is purified by silica gel chromatography (50% ethylacetate/hexane) to provide 4-[[4-methoxybenzenesulfo- 
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nyQaminohl '[(t4)utoxycartxmyq-4-[carbomethoxy]-pipericline. contaminated with a sinall amount of 4-methoxyben- 
zene-sulfonic add. 

To a solution of 4-{l4-methoxyt>en2enesulfonynaminol-H{t4xJtoxycartx)nyn-4-[cartx)meth^ (4.0 
g, 9.30 mmol) in dimethylformamide (1 50 mL) at O^'C is added sodium hydride (1 . 1 2 g, 28.0 m). 60% in oil) followed 
by benzyl bromide (4.8 g. 28.0 mmol). The reaction mixture is aJlowed to warm to room temperature for 1 hour. The 
mixture is quenched with water and extracted with diethyl ether. The organic extract is dried (MgS04) and the sol- 
vent is evaporated. The crude product Is purified by silica gel chromatography (50% ethyl acetate/hexanes) to pro* 
vide 4-[I4-methoxyben2enesulfony1](ben2yOaminol-H(t43utoxycartx)nyQ-4-[carbomet^ piperidine. 

To a solution of 4-([4-methoxytD€nzenesulfonyl](ben2yl)amino]-H(t-butoxycart)0 nyl]-4-(cart)omethoxy]-piperi- 
dine (1.8 g. 3.47 mmol) in ethyl acetate (10 mLj is added a hydrogen chloride gas saturated methylene chloride 
solution (15 mL). The reaction mixture is stirred for 4 hours at room temperature. The mixture is concentrated in 
vacuo to give 4-[[4-methoxybenzenesuHbny1](benzyl)amino]-4-[cait3omethoxy]-piperidine. 

To a solution of 4-D4-methoxybenzenesutfbnyl](beruyl)amino]-4-[cartx>methoxy]- - piperidine (1.0 g, 2.39 
mmol) in dimethylformamide (160 mL) is added sodium hydride (287.0 mg. 7.18 mmol. 60% in oil) at O'^C. followed 
by benzyl bromide (450.0 mg. 2.63 mmol). The reaction mixture is slowly warmed to room temperature and stirred 
overnight. The mixture is quenched with water and extracted with ethyl acetate. The combined organic layers are 
washed with brine, dried (Na2S04) and the solvent is e/aporated to give 4-[[4-methoxybenzenesulfbnyi](ben- 
zyl)amino]-1 •[benzyll-4-[cafbomethoxy]-piperidin e. 

A heterogeneous mixture of 4-[[4-methoxybenzenesulfonyi](benzyi)amino]-1-Ibenzyl]-4-(cartx)methQxy]-pipe- 
ridine.(1 .2 g, 2:26 mmol) in 50% aqueous sodium hydroxide (10 mL) and methanol (50 mL) is heated to reflux for 
16 hours. The methanol is evaporated and the residue is neutralized with 4 N hydrochloric add. The aqueous solu- 
tion is extracted with ethyl acetate. The combined organic extracts are dried (NaS04) and the solvent is evaporated 
to give 4-[i4-methoxybenzenesu!fonyn(benzyOamino]-1 -[benzyI]-4-[carboxy]-piperidine. 

To a mixture of 4-[[4-methoxybenzenesulfonyI]{ben2yl)amino]-1-[benzyIl-4-[cartx)xy]-piperidine (850.0 rng, 
1.64 mmol) in methylene cNoride (100 mL) containing N-methylmorphoIine (0.6 ml, 5.48 mmoO and 0-t-butythy- 
droxyl amine hydrochloride (620.0 mg, 4.94 mmol) is added N-[dimethylaminopropyI]-N'-ethylcartxxliimide hydro- 
chloride (1.1 g, 5.74 mmol). The reaction mixture is stined overnight at room temperature. The mixture is diluted 
with water and extracted with methylene chloride. The combined organic extracts are dried (Na2S04) and the sol- 
vent is evaporated. The aude product is purified by silica gel chromatography (ethyl acetate) to provide 4-[N-t-buty- 
loxy-carbamoyq-4-[[4-methoxybenzenesulfbnyl](benzyl)amino]-1-[benzyl]-piperidine. 

Alternately, 4-Q4-methoxybenzenesulfonyQamino]-1-[(t4D^oxycartx)nyO-4K;artx)methoxy]-piperi^ is first 
hydrolyzed with sodium hydroxide to 4-{[4-methoxybenzenesuifonyl]aminol-1-[(t45utoxycarbonyQ-4-[carboxy]-pipe- 
ridine. Treatment with 0-t-butylhydroxylamine under conditions described above gives 4-[N-t-butyloxy-carbamoyQ- 
4-[[4-metiioxybenzenesulfonyl](benzyl)amino]-1-[t-butoxycartx)nyl]-piperidine. Reaction with IN hydrochloric acid 
in ethyl acetate yields 4-[N-t-butyloxy-caii)anioyq-4-[[4HTiethoxybenzenesuffonyl](benzyQanfiino]^ which 
is treated with benzyl bromide as described ak)oye. 

Similarly prepared, starting from 4-{[4-methQxybenzenesulfbnyl(benzyl)amino]-4-[carbomethoxy]i3iperidine, 
are the following: 

(a) 4-[N-HydroxyK:arbamoyq-4-[[4-methoxybenzenesulfbnyl](benzyO-amino]-1-[dimethylamf 
ine hydrochloride, m.p. 145*6; . 

(b) 4-[N-Hydroxy-carbamoyg-4-[[4-nr)ethoxybenzenesulfbnyl(benzyl)-amino]-1-[3i3^ dihydro- 
chloride, m,p. 167"C; 

(c) 4-[N-HydroxyK»rt)anToyO-4-n4-methoxybenzenesulfonyn(benzyO-^ -(carbomethoxymethylj-piperid- 
inehydrochioride.m.p. 183.5-185*0; 

(d) 4-[N-HydrQxy-carbamoyl]-4-([4-methoxybenzenesulfonyl](benzyl)-amino]-piperidine trifluoroacetate; - 

(e) 4-[N-Hydroxy-carbanTOyQ-4^[4-methoxybenzenesulfonyn(berizyl)-anTino]-1-[t-lxjtoxycartx)nyl^ 

(f) 4-[N-HydroxycarbamoyQ-4-n4-methoxybenzenesulfbnyl](benzyl)-amlnol-1 -[methylsulfonyQisiperldine; 

(g) 4^N-Hydroxycarbamoyl]-4-[t4-metho)^enzenesulfbr!yll(benz^ hydrochloride. . 
m.p. 185.5-187*0: 

(h) 4-(N-Hydroxyca(t>amoyq-4-[[nriethoKybenzenesulfonyl](benzyl)anfiiTO^ 
m.p. 89-91*0; 

(i) 4-{N-HydrQxycart>amoy1]-4-[[4-methoxybenzenesutfonyl](benzyl)amino]-1 -[4-picolyqpiperidine dihydrocNo- 
ride. m.p. 168*0. 

Example 16 : Ethyl 2-[I4-methoxyt)enzenesulfonyl](benzyl)amino]acetate (1 1 .20 g. 30.9 mmol) is dissolved in meth- 
anol (100 mL). To this solution is added hydroxylamine hydrochloride (4.31 g. 62.0 mmol), followed by the addition 
of sodium methoxide. freshly prepared from sodium (2.14 g. 93.0 mmol) dissolved in methanol (55 mL). The reac- 
tion is stirred overnight at room temperature. The reaction is worked up by partitioning between dilute hydrochloric 
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add and ethyl acetate. The aqueous phase is extracted well with ethyl acetate, the combined organic lay- 

ers are dried (Na2S04). and the solvent is evaporated. The product is purified by silica gel chromatography (75 % 
ethyl acetate/ hexane) to give N-hydroxy-2-[[4-methoxybenzenesulfonyl](benzyQamino]-acetamide, m.p. 112- 
114«C. 

The starting material is prepared as follows: 

Benzylamine (16.0 mL, 145.2 mmol) is dissolved in chloroform (1 10 mL). and the solution is cooled to O^C. To 
this solution is added 4-methQxybenzenesulfbnyl chloride (10.0 g, 48.4 mmol). The reaction is stinred at room tem- 
perature for 1 hour, and then refluxed for 1 hour. After cooling back to room temperature, the reaction is washed 
three times with 4N hydrochloric acki (200 mL), twice with water (100 mL), once with brine (50 mL), then dried 
(Na2S04), and the solvent is evaporated to give N-[4-methoxybenzenesulfonyl]-benzytamine. 

Sodium hydride (1 .56 g of a 50 % oil dispersion, 33.0 mmol) is suspended in tetrahydrofuran (85 mL). To this 
is added a solution of N-{4-methQxybenzenesulfbnyl]-benzylamine (9.0 g, 32.5 mmol) also in tetrahydrofuran (85 
mL). and the reaction is stin-ed for 30 minutes at room terrperature. Then ethyl bromoacetate (5.40 mL. 48.8 mmol) 
is added, and the reaction is stinted overnight at room temperature. The reaction Is quenched with a small amount 
of water, and all the solvent is removed. The crude mixture is partitioned between ethyl acetate and water, the 
aqueous phase is extracted several times with ethyl acetate, the combined organic layers are dried (Na2S04). and 
the solvent is evaporated. The product is purified by silica gel chromatography (30% ethyl acetate/hexane) to give 
ethyl 2-[[4-methQxybenzenesutfonyl](benzyl)amino]acetate. 
Example 17 : The following compounds are prepared similariy to Exarpple 1 6: 

(a) N-Hydroxy-2-[[4-methoxybenzenesuHonyl](isobutyQamino]acetamide. m.p. 133-134*'C. by coupling isor 
butylamine with 4-methoxybenzenesulfonyl chloride in the first step, and carrying out the subsequent steps as 
described in example 16. 

(b) N-Hydroxy-2-[[4-methoxybenzenesulfonyI](cyclohexytmethyl)amino]acetamide, m.p. 145-146''C, by cou- 
pling cydohexanemethylamine with 4-methoxybenzenesulfonyl chloride in the first step, and carrying out the 
subsequent steps as described in example 16. 

(c) N-HydrQxy-2-[[4-methoxybenzenesulfonyl](cydohexyl)amino]acetamide, m.p. 148-149''C, by coupling 
cydohexylamine with 4-methoxybenzenesuHbnyl chloride in the first step, and carrying out the suk)sequent 
steps as desaibed in example 1 6. 

(d) N-Hydroxy-2-[[4-methoxybenzenesulfonyq(phenethyl)amino]acetamide, m.p. 137-138°C. by coupling 
phenethylamine with 4-methoxybenzenesuHbnyl chloride in the first step, and carrying out the subsequent 
steps as described in example 16. 

(e) N-Hydroxy-2-[[4-methoxybenzenesulfonyl](3-methylbutyOamino]acetamide. m.p. 108**C, by coupling 1- 
amino-3-methylbutane with 4-methoxybenzenesulfonyl chloride in the first step, and can'ying out the subse- 
quent steps as described In example 16. 

(0 N-Hydroxy-2-[[4-methoxybenzenesulfonyl](sec-butyl)amino]ace^mide, m.p. 138''C, by coupling (sec)- 
butylamtne with 4-methoxybenzenesulfbnyl chloride in the first step, and carrying out the subsequent steps as 

described in example 16: 

(g) N-Hydroxy-2-[[4-methoxybenzenesulfonyl]{tert-txJtyl)aminolacetamide, m.p. 150-151**C, by coupling (tert)- 
butylamine with 4-methoxybenzenesulfonyl chloride in the first step, and.carrying out the subsequent steps as 
described in example 16. 

(h) N-Hydroxy-2-[[4'methoxyt>enzenesulfonyl](4-fluorobenzyl)amino]acetamide. m.p. 115-119°C, by coupling 
4-f luorobenzylamine with 4.methoxybenzenesutfonyl chloride in the f irst step, and can^ying out the subsequent 
steps as described in example 16. 

(i) N-Hydroxy-24[4-methOKybenzenesutfonyl](4H:hlor6benzyl)an]dno]^^ m.p. 121-123^0, by coupling 
4-chlorobenzylamine with 4-methpxybenzenesutfonyl chloride in the first step, and carrying out the subsequent 
steps as desaibed in example 16. 

(j) N-Hydroxy-2-([4-methoxybenzenesulfonyl](isopropyl)amino]acetamide, m.p. 139-141''C. by coupling isopro- 
pylamine with 4-m6thoxybenzenesutfonyl chloride in the first step, and carrying out the subsequent steps as 
described in example 16. 

(k) N-Hydroxy-2-([4-methoxybenzenesulfonyl](4-methylbenzyl)amino] acetamide, m.p. 133-135*'C, by coupling 
4-methylbenzylamine with 4-methoxybenzenesulfonyl chloride in the first step, and carrying out the subse- 
quent steps as descrbed in example 16. 

(I) N-Hydroxy-2-[[4-methoxybenzenesulfonyl](3-phenyl-1i3ropyl)amino]acetamideby coupling 3-phenyl-1 -pro- 
pylamine with 4-methoxybenzenesulfonyl chloride in the first step, and carrying out the subsequent steps as 
described In example 16. 

(m) N-HydrQxy-2-[[4-methoxybenzenesulfonyl](4-phenylbutyl)amino]acetamide. m.p. 109-1 12**C. by coupling 
4-phenylbutylamine with 4-methoxyben2enesulfbnyt chforkie in the first step, and carrying out the subsequent 
steps as described in exanple 1 6. 
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(n) N-Hydroxy-2-[(4-methoxybenzenesulfonyq(2<;ydohexy1ethyOami m.p. 143-144'C, by cou- 

pling a-cydohexylethylamine with 4-methoxybenzenesultbnyt chloride in the first step, arxl carrying out the 
subsequent steps as descrbed in example 1 6. 

(o) N-Hydroxy-2'{[4HTiethoxybenzenesutfonyli(4-phenylbenzyOaniino]acetanm by coupling 4-phenytben- 
zytamine with 4-methoxybenzenesulf6nyt cNohde in the first step, and carrying out the subsequent steps as 
described in example 16. 

(p) N-Hydroxy-2-[[4HTiethoxybenzenesulfonyq(2.2,2-trifluoroethy1)anriino]acetamide. mlp. 142-143''C, by cou- 
pling 2,2.2-triftuoroethytamine with 4Hnethoxybenzenesulfbnyt chloride in the first step, and can-ying out the 
sut>sequent steps as described in example 16. 

(q) N-Hydroxy-2-[[benzenesulf6nyl](isobutyl)amino]acetamide, m.p. 1 30-1 3 1 **C, by coupling isobutylamine with 
benzenesutfonyl chloride in the first step, and carrying out the subsequent steps as desaibed in example 16. 
(r) N-Hydroxy-2-[I4-trifluoromethylbenzenesulfonyl](isobutyl)amino]acetamide, m.p. 130-1 31 °C, by coupling 
isobutylamine with 4-trif luoromethyibenzenesulfbnyl chloride in the first step, and carrying out the subsequent 
steps as described in example 16. 

(s) N-Hydrpxy-2-[[4-chlorobenzenesulfonyl](isobutyl)aminolacetamide, m.p. 126-127'»C, by coupling iso- 
butylamine with 4-chlorobenzenesulfonyl chloride in the first step, and carrying out the subsequent steps as 
described in example 16. 

(t) N-Hydroxy-2-[[4-methyibenzenesulfonyl]0sobutyl)amino]acetamide. m.p. 138-1 40'C. by. coupling iso- 
butylamine with 4-methylbenzenesulfonyl chloride in the first step, and carrying out the subsequent Ueps as 
described in example 16. 

(u) N-Hydroxy-2-|I4^tuorobenzenesutfonyl](i80butyl)amino]acetamide. m.p. 144-146<'C. by coupling . iso- 
butylamine with 4-f iuorobenzenesuHbnyl chloride in the first step, and carrying out the subsequent steps as 
described in example 16. 

(v) N-Hydroxy-2-{[2-thiophenesulfbnyl](isobutyl)amino]acetamide by coupling isobutylamine with 2-thiophe- 
nesulfonyl chloride in the first step, and carrying out the subsequent steps as described in exanple 16. 
(w) N-Hydroxy-2-[[benzenesulfonyf](benzyl)aminolacetamide, m.p. 90-93°C. by coupling benzylamine with 
benzenesuHonyl chloride in the first step, and carrying out the subsequent steps as desaibed in example 16. 
(x) N-Hydroxy-2-[[4-nitrobenzenesutfony]](isobutyl)amino]acetamide, m.p. 128- 130^*0, by coupling iso- 
butylamine with 4-nitrobenzenesulfbnyl chloride in the first step, and carrying out the subsequent steps as 
described in example 16. 

(y) N-Hydroxy-2-[[4-(tert)-butylbenzenesulfonyl](isobutyl)amino]acetamide, m.p. 113-114«C, by coupling iso- 
butylamine with 4-(tert)-butyibenzenesulfonyl chloride in the first step, and candying out the subsequent steps 
as described in example 16. 

(z) N-Hydroxy-2-[I4-methytsulfonylbenzenesulfonyll(isobutyl)amino]acetamide. m.p. 159-161''C. by. coupling 
isobutylamine with 4'methylsul1bnyibenzenesulfpnyl chloride in the first step, and carrying out the subsequent 
steps as described in exanple 16. 

(aa) N-Hydroxy-2-[[3-trrfluoromethylbenzenesulf6nyq(isobutyl)anun6]acetan^ m.p. 140-141''C. by pou- 
pling isobutylamine with 3-trifluoromethylbenzenesulf6nyl chloride in the first step, and carrying out the 
subsequent steps as described in exanple 16. 

(bb) N-Hydroxy-2-[[2,4,6-trimethylbenzenesulfony1](isobutyl)amino]acetamide, m.p. 142-143''C, by cou- 
pling isobutylamine with 2,4.6-trimethylbenzenesutfbnyl chloride in the first step, and carrying out the sub- 
sequent steps as described in example 16. 

(cc) N-Hydroxy-2-([2,5-dimethoxybenzenesutfbnyl](isobutyQamino]acetamide. m.p. 50-53'*C. by coupling 
isobutylamine with 2.S-dimethoxybenzenesuHbnyl chloride in the f irst step, and carrying out the subse- 
quent steps as described in example 16. 

(dd) N-Hydroxy-2-[[3.4-dimethoxybenzenesulfonyl](isobutyl)amino]acetamide, m.p. 146-148*C, by cou- 
pling isobutylamine wKh 3,4-dimethoxybenzenesulfonyl chloride in the first step, and can-ying out the sub- 
sequent steps as described in exanple 1 6. 

(ee) N-Hydroxy-2-[[2.4.6-triisopropylbenzenesutfonyl](isobutyl)amino]acetamide. m.p. 131-133''C. by cou- 
pling isobutylamine with 2.4.6-triisopropylbenzenesulfonyl chloride in the first step, and can-ying out the 
siteequent steps as described above. 

(ff) N-Hydroxy-2-[I3.5-dimethylisoxazole-4-sulfonyl(benzyl]amino]acetamide, m.p. 140°C. by coupling ben- 
zylamine with 3.5-dimethylisoxazole-4-suifbnyl chloride in the first step, and carrying out the subsequent 
steps as described in exanple 1 6. 

(gg) N-Hydroxy-2-(I2.4-dimethytthiazole-5-sulfonyl(benzyl)amino]acetamide, m,p. SS^'C, by coupling ben- 
zylamine with 2.4-dimethylthiazoie-5-sulfonyl chloride in the first step, and canrying out the subsequent 
steps as described in example 16. 
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Example 18 : Elhyt 2-Q4-methoxybenzenesutforiyq(4-nriethQxybenzyl)amino]acetate (0.90 g. 2.3 mmol) is dissolved 
in methanol (20 mL). To this solution is added hydroxylamine hydrochloride (0.80 g, 11.5 mmoQ. followed by the 
addition of sodium methoxide (5.2 mL of a 2.67M solution). The reaction is stirred overnight at room temperature. 
The reaction is worked up by partitioning between dilute hydrochloric acid (pH=:-3) and ethyl acetate. The aqueous 
phase is extracted well with ethyl acetate, the combined organic layers are washed with brine, dried (Na2S04}. and 
the solvent is evaporated. The product is recrystallized from ether/ethyl acetate to. give N-hydroxy-2-[[4-methoxy- 
benzenesutfonyl](4-methoxybenzyl)am!no]acetamide. m.p. 1 34-1 SS.S'^C. 
The starting material is prepared as follows: 

Glycine ethyl ester hydrochloride (31 .39 g. 225.0 mmol) is dissolved in dioxane (150 mL) and water (1 50 mL). 
triethylamine (69.0 ml_ 495.0 mmol) is added, and the solution is cooled to 0°C. To this solution is added 4-meth- 
oxybenzenesulfonyl chloride (51 .1 5 g. 248.0 mmol) over 10 minutes. The reaction is warmed to room temperature 
and stirred overnight. The next day the mixture is reduced to one^^ialf volume by evaporating solvent, diluted with 
IN sodium hydroxide, and extracted well with ether. The combined organic layers are washed with brine, dried 
(Na2S04). and the solvent Is evaporated. The product is recrystallized from ether/ethyl acetate/hexanes to give 
ethyl 2-II4-methQxybenzenesulfonyl]amino]acetate. 

to a suspension of sodium hydride (0.906 g, 22.67 mmol) in dimethylformamide (50.0 mL). is added ethyl 2- 
[[4-methoxybenzenesulfbnyl]amino]acetate (4.13 g, 15.11 mmol) and 4-methoxybenzyl chloride (2.17 mU 15.87 
mmol), and the reaction is stirred overnight at room temperature. The reaction is cooled to C'C, quenched with 1 N 
hydrochloric acid, and extracted well with ether. The combined organic layers are washed with brine, dried 
(Na2S04). and the solvent is evaporated. The product is reaystallized from ether/hexanes to give ethyl 2-(l4-meth- 
oxybenzenesulfonyl](4-methoxybenzyl)amlno]acetate. 
Example 19 : The following compounds are prepared similariy to example 1 8: 

(a) N-Hydroxy-2-[[4-methoxybenzenesulfonyQ(2-picolyl)amiho]acetamide, m.p. 1 38.5-1 39.5'*C, by alkylating 
ethyl 2-([4-methoxybenzenesulfonyl]amino]acetate with 2-picolyl chloride in the second step, and carrying out 
the other st^ as described in example 18. 

(b) N-Hydroxy-2-fl;4-methoxybenzenesulfonyl](3-picolyl)amino]acetamide. m.p. 144-145*C, by alkylating ethyl 
2-[[4-methoxybenzenesulfonyl]amino]ac6tate with 3-picolyl chloride in the second step, and carying out the 
other steps as described in example 18. 

(c) N-Hydroxy-2-[[4-methQxybenzenesulfonyq(piperony1)anruno]acetaniide, m.p. 143-144^0. by alkylating ethyl 
2-[[4-methoxybenzenesulfonyl]aniino]acetate with piperbnyl chloride in the second step, and canying out the 
other steps as described in example 18. 

(d) N-Hydroxy-2-[[4-methoxybenzenesulfonyl](2-piperidinylethyl)amino]acetamide. m.p. 120-122^0, by alkylat- 
ing ethyl 2-[[4-methoxybenzenesulfonyl]amino]acetate with N-(2-chloroethyl)-piperidine in the second step, 
and can^ying out the other steps as described in example 18. 

Example 20 : 

(a) N-(t-Butyloxy)-2-[[4-methoxybenzenesulfonyl](2-quinolinylmethyl)amino]acetamide (1.15g, 2.42 nimd) is 
dissolved in methylene chloride (30.0 mL) and ethanol (0.20 mL) in a glass sealed tube. Hydrochloric acid gas 
(from a lecture bottle) is bubbled through the solution for 20 minutes, and then the tube is seated and stands 
at room tenperature overnight The next day. additional hydrochloric acid gas is bubbled through the solution 
for 20 minutes, more ethanol (0.20 mL) is added, and then the tidbe is sealed and stands at room temperaiture 
for two days: After that time, the solvent is removed. The product is purified by silca gel chromatography (5% 
to 15% methanol/methylene chloride with --1% ammonium hycfroxide) to give N-hydroxy-2-[[4-meth03^enze: 
nesutfonyl](2<|uinolinylmethyl)amino]acetamide, m.p. 177-1 78*'C. 
The starting material is prepared as follows: 

To a suspension of sodium hydride (0.84 g. 35.0 mnrx)l) in dimethylformamide (120.0 mL), is added ethyl 
2-[[4-methoxybenzenesulfony1]amino]acetate (3.19 g. 11.67 mmol) and 2-(chloromethyOquinoline (2.62 g. 
12.26 mmol), and the reaction is stinted for three days at room temperature. Then, additional NaH (0.46 g. 
1 1 .67 mmol) is added, and the reaction is heated to 50°C for 5 hours. The reaction is cooled to O^C. quenched 
with water, and extracted well with ether. The combined organic layers are washed with brine, dried (Na2S04). 
and tiie solvent is removed to give ethyl 2-[[4-methoxybenzene5ulfonyl](2-quinolinylmethyl)amino]acetate. 

Ethyl 2-{[4-methoxybenzenesulfonyf](2-<?uinolinylmethyOamino]acetate (4.0g, 9.63 mmd) is dissolved in 
tetrahydrofuran (70.0 mL). To tfiis solution is added lithium hydroxide (18.0 mL of a 1 N aqueous solution, 18.0 
mmol). and the reaction is stirred at room temperature overnight The tetrahydrofuran is evaporated, the reac- 
tion is then acidified to pH ^=-3 using 1 N hydrochloric add. and extracted well with etiiyt acetate. 

The combined organic layers are dried (Na2S04), and ttie solvent Is evaporated to give 2-[[4-methoxyben- 
zenesulfonyl](2-quinolinylmettiyl)amino]acetic acid hydrochloride. 
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2-{[4-fnethQxybenzenesu(fonyt](2<)utnoiinylmethyl)amino]acetic acid hydrochloride (1 .49 g. 3.35 mmol). 1 - 
hydroxybenzotriazole (0.539 g. 3.52 irvnoQ. 4-methylmorpholine (1.55 mU 14.9 mmoQ. and O-t-butylhydroxyt 
arnne hydrochloride (0.464 g, 3.70 mmol) are dissolved in methylene chloride (50.0 mL), and the reaction is 
cooled to O^'C. To this solution is added N-[dimethylaminopropyi]*N'-ethytcartxx]iimide hydrochloride (1.35 g, 
7.04 mmol), and the reaction is allowed to warm up to room temperature and stir overnight. The reaction is 
diluted with more methylene chloride, and the organic layer is washed with saturated sodium bicarbonate, 
brine, dried (MgS04). and the solvent is evaporated. The product is purified by silica gel chromatography (1% 
methanol/methylene chloride) to give N-(t-butyloxy)-2-[[4-m6thoxybenzenesutfonyl](2-qLdnolinytme- 
lhyf)amino]acetaniide. 

(b) Similarly prepared is N-hydroxy-2-[[4-methoxybenzenesulfonyl](4-picolyl)amino]-acetamide hydrochloride. 
m.p. 193*^0. by alkylating ethyl 2-[[4*methoxybenzenesutfonyl]amino]acetate with 4-picolyl chloride in the sec- 
ond step, and canrying out the other st^ as desaibed above. 

Example 21: 

(a) 2-[[4-M6thoxybenzenesulforiyl](6-chloropiperonyl)amino]acetic acid (1.87 g, 4.51 mmol) Is dissolved in 
methylene chloride (45.0 mL). To this solution is added oxalyl chloride (0,784 mU 9.02 mmol) and dimethyKor- 
mamide (0.35 mU 4.51 mmol). and the reaction is stirred at room temperature for 60 minutes. Meanvvhile. in a 
separate flask, hydroxylamine hydrochloride (1 .25 g. 18.04 mmol) and triethylamine (3.77 mL. 27.06 mmol) are 
stirred in tetrahydrofuran (20.0 mL) and water (5.0 mL) at 0*^0 for 15 minutes. After 60 minutes, the methylene 
chloride solution is added in one portion to the second flask, and the combined contents are stin'ed overnight 
as the flask gradually warms up to room temperature. The reaction is then diluted with acidic water (pH s~3). 
and extracted several times with ethyl acetate. The combined organic layers are dried (NazSO^, and the sol- 
vent Is evaporated. The product is recrystallized from ethyl acetate/methanol/acetone to give.N-hydroxy-2-[I4- 
methoxyberizeriesulfonyi](6-chloropiperonyt)amino] acetamide. m.p. 168-169°C. 

The starting material is prepared as follows: 

To a suspension of sodium hydride (1 .08 g, 27.06 mmol) in dimethyHormamide (180.0 mL), is added ethyl 
2-[[4Hnethoxybenzenesulfonyl]amino]acetate (4.93 g, 18.04 mmol) and 6-chloropiperony1 chloride (3.88 g. 
1 9.0 mmol), and the reaction is stin'ed overnight at room temperature. The reaction is cooled to 0°C. quenched 
with IN hydrochloric add, and extracted well with ether. The combined organic layers are washed with brine, 
dried (Na2S04). and the solvent is evaporated. The product is recrystallized from ether/hexanes to give ethyl 
2-Q4HTiethoxybenzenesulfonyl](6<tiloropiperonyl)anrrino]aoetate. 

Ethyl 2-(I4-methoxyljenzenesulfonyl](6-chloropiperonyljamino]acetate (2.12g, 4.79 mmol) is dissolved in 
tetrahydrofuran (40.0 mL). To this solution is added lithium hydroxide (10.0 mL of a IN aqueous solution. 10.0 
mnx)l). and the reaction is stirred at room temperature overnight. The tetrahydrofuran is evaporated, the reac- 
tion is then acidified to pH =-3 using 1 N hydrochloric acid, and extracted well with ethyl acetate. The combined 
organic layers are dried (Na2S04). and the solvent is evaporated to give 2-[[4Hfiiethoxybenzenesulfonyl](6- 
. ch|oropiperonyl)amino]aceticacid. 

(b) Similarly prepared is N4iydroxy-2-[[4-me!hoxybenzenesulfonyl](3,4.5-trimethoKybenzyOarTiino]acetarnti 
m.p. 116-118''C, by alkylating ethyl 2-[[4-mettioxybenzenesulfonyqamino]acetate with 3.4,5-trimethoxybenzyt 
chloride in the second step, and carrying out the other steps as described above. 

(c) Similarly prepared is N-fiydroxy-2-Q4>methoxybenz(enesulfonyq(3-methoxyt>enzyl]aminolacetamide. m.p. 
118-11 B^C, by alkylating ethyl 2-([4-methoxybenzehesulfonyl]amino]acetate with 3-methoxyt)enzyl chloride in 
the second step, and canrying out the other steps as described above. 

Example 22 : Ethyl 2-([4-m6thoxybenzenesulfbriyr|(2-[4-fTforphoGno]ethyl)aiTiino]ac^ (7.1 g. 18.4 mrtiol) is dis- 
solved in ethanol (100 mL), followed k}y the addition of sodium spheres (1.1 g). To this solution is added hydroxy- 
lanfvne hydrochloride (2.47 g, 35.5. mmol). The reaction is refluxed overnight The reaction is worked up by 
removing most of the solvent, and partitioning between saturated sodium bicarbonate and ethyl acetate. The aque- 
ous phase is extracted well with ethyl acetate, the combined organic layers are washed with brine, dried (MgS04), 
and the solvent is evaporated. The product is purified by silica gel chromatography (80% ethyl acetate/16% meth- 
anot/4% acetic acid). The solvent is removed to give the product containing residual acetic acid. The product is par- 
titioned between ethyl acetate and water (pH » 7.1), the organic phase is dried (MgS04). ^ the .solvent is 
concentrated and then triturated with ether to give N-hydroxy-2-[[4-methoxybenzehesulfonyl](2-[4-mor- 
pholino]ethyl)amino]acetamide. m.p. 108-1 12*'C. 
The starting material is prepared as follows: 

Ethyl 2-H4-methoxybenzenesulfonyl]amino]acetate (13.7 g. 50.0 mmol) is dissolved in ethanol (500 mL). fol- 
lowed by the addition of sodium spheres (2.5 g, 1 09.0 mmol). To this solution Is added N-(2-chloroethyl)morpholine 
hydrochloride (10.0 g, 53.7 mmoQ. the reaction is stined at room temperature for 2 hours, and then refluxed for 1 .5 
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hours. The reaction is partitioned between ethyl acetate and brine. The aqueous, phase is extracted well with ethyt 
acetate, the combined organic layers are dried (MgS04), and the solvent is evaporated to give ethyl 2-{[4-methQxy- 
ben2enesuIfonyl](2-{4-morphoIinolethyl)amino]acetate. 

Example 23 : N-HydrQxy-2-{[4-aminobenzenesulfonyl](isobutyi)amino]acetaniide, m.p. 50'55''C. is obtained by 
hydrogenation of N-hydroxy-2-[[4-nitrobenzenesuHbnyl](isobutyl)amino]aceta^ (see example 17x). m.p. 128- 
1 SO"", using 10% palladium on cart>on. 

The starting material is prepared according to example 16 by coupling isobutytamine and 4-nltrobenzenesulfb- 
nyl chloride in the first step thereof. 

Example 24 : N-Hydroxy-2'[[4<limethylaminobenzenesulfonyl](isobutyl)amino]ac6tamide. m.p. 127-129^0. is 
obtained by methytation of N-hydroxy-2-[[4-aminobenzenesulf6nyl](isobutyl)amino]acetanw:le using the procedure 
from Synthesis p. 709. 1987. 

Example 25 : Ethyl 2-[I4-hexyloxybenzenesulfonyl]Cisobuty1)amino]acetate (1 .22 g. 3.05 mmoO is dissoived In meth- 
anol (15 mL). To this solution is added hydroxylamine hydrochloride (0.43 g, 6.11 mmpi), followed by the addition 
off sodium methoxide, freshly prepared from sodium (0.35 g, 1 5.3 mmoi) dissolved in methanol (5 mL). The reaction 
is stirred for 36 hours at room temperature. The reaction is worl^ up by partitioning between dilute hydrochloric 
add (pH=~3) and ethyl acetate. The aqueous phase is extracted well with ethyl acetate, the comtxned organic lay- 
ers are dried (Na2S04). and the solvent is evaporated. The product is crystallized from hexnae/ethyl acetate and 
collected by filtration to give N-hydroxy-2-[[4-hexyloxybenzenesutfonyI](isobutyl)amino]acetamide. m.p. 1 08-11 0°C. 
The starting material is prepared as foilcws: 

A solution of ethanethiol (1 5 mL) and methylene chloride (15 mL) is cooled to O^'C. Aluminum trichloride (9.62 
g. 72.2 mmoQ is added (the solution turns green), and the reaction is warmed to room temperature. Ethyl 2-[[4- 
methoxybenzenesulfonyl](is6butyl)amino]acetate (4.75 g, 14.44 mmpI) is added in methylene chloride (5 mL). and 
the reactiom is stin-ed for 3.5 hours at room temperature. The reaction is then slowly quenched with water, and the 
crude reaction is partitioned between water and methylene chloride. The aqueous layer is extracted well with meth- 
ylene chloride, the combined organic layers are dried (Na2S04),.and the solvent is evaporated. The product is puri- 
fied by silica gel chromatography (25% to 50% ethyl acetate/hexane) to give ethyl 2-[[4-hydroxybenzene- 
sulfonyt](isobutyl)amino]acetate. 

Ethyl 2-[I4-hydroxyben2enesulfonyl](isol)utyl)amino]acetate (1.0 g, 3.17 mniol) is dissolved in dimethytforma- 
mide (16 mL). Cesium carlDonate (1.03 g. 3.17 mmol) is added, followed by 1-iodohexane (0.47 mL. 3.17 mmol). 
and the reaction is stirred overnight at room temperature, the reaction is then partitioned between water and ethyl 
acetate, the aqueous layer is extracted well with ethyl acetate, the combined organic layers are dried (Na2S04). 
and the solvent is evaporated. The product is purified by silica gel chromatography (10% ethyl acetote/hexane) to 
give ethyl 2-[[4-hexyloxybenzenesulfonyl](isobutyl)aminolacetate. 
Example 26 : The following compounds are prepared similarly to example 25: 

(a) N-Hydroxy-2-[[4-ethoxybenzenesulfonyl](isobutyl)amino]acetamide.by using ethyl iodide in the cesium car- 
bonate alkylation step, and canrying out the subsequent steps as described in example 25. 

(b) .N-Hydroxy-2-[[4-butyloxybenzenesulfonyl](isobinyl)amino]acetamtde. m.p. 125-127^0, by using iodobu- 
tane in the cesium cartx)nate alkylation step, and carrying out the subsequent steps as described in example 
25. 

(c) N-Hydroxy-2-[[4-(3-methyl)kxJtylQxybenzenesutfbnyl](isobutyl)amino]acetamide. m.p. 93-96''C, by using 1- 
iodo-3-methy1butane in the cesium cartx)nate alkylation step, and canning out the subsequent steps as 
described in example 25. 

(d) N-Hydroxy-2-|I4-heptyl6xyt)enzenesulfonyq(isobutyOamino]ac6tamide. m.p. 120-123''C, by using 1-iodo- 
heptane in the cesium cartx)nate alkylation step, and canying out the subsequent steps as described in exam: 
ple25. 

(e) N-Hydroxy-2-[I4-(cyclohexylmethoxy)benzenesulfony!](isobLityOamino]acetamide, m.p. 75-80''C, by using 
cyclohexylmethyl bromide in the cesium cartx)nate alkylation step, arxi carrying out the sut^sequent steps as 
described in example 25. 

(f) N-Hydroxy-2-[[4-isopropylQxybenzenesuHbnyi](isobutyl)arhino]acetamkje. m.p. 65-66''C. by using isopropyl 
bromide in the cesiurn cartxxiate alkylatton step, and carrying out the subsequent steps as described in exam- 
ple 25. 

(g) N-Hydroxy-2-Q4-ethQxyethoxybenzenesulfonyq(isobutyOamino]acetanriide, m.p. 111-114*^0, by using 2-bro- 
moethyl ethyl ether in the cesium cartx)nate alkylation step, and can-ying out the subsequent steps as 
described in example 25. 

Exanple27: 

(a) N-(t-butyloxy)-2-[[4-methoxybenzenesulf6nyq(benzyl)aniino]-2-[(2-rnethyl-5-tetrazolyQ 
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(0.77 g. 1.55 mmol) is dissolved in methylene chloride (2.0 mL) and ethanol (0.1 mL) in a glass sealed tube, 
and the reaction is cooled to 0*C. Hydrochloric add gas (from a lecture tx>ttle) is txjbisled through the solution 
for 20 minutes, and then the tube is sealed at room temperature for 3 days. After that time, the solvent is 
removed, and the reaction is partitioned between ethyl acetate and saturated sodium bicarbonate. The organic 
phase is dried (Na2S04). and the solvent is e^orated. The product is purified by silica gel chromatography 
(2% methanolMiethylene chloride) to give N-hydroxy-2-[[4'methoxybenzenesulfonyl](benzyi}amino]-2-[(2- 
m6thyl-5-tetrazolyl)methyl]acetamide, m.p. 72-75*^6: 
The starting material is prepared as follows: 

D-asparagine (13.2 g, 100.0 mmoQ is dissolved in dioxane (75.0 mL) and water (125.0 mL), triethylamine 
(21 .0 mL, 1 50.0 mmol) is added, and the solution is cooled to 0**C. To this solution is added 4-methoxybienze- 
nesulfbnyl chloride (22.7 g. 110.0 mmol) over 10 minutes. The reaction is warmed to room. temperature and 
stirred for 3 days. The precipitate is then filtered off. the filtrate is acidified to pH=-4. and extracted well with 
ethyl acetate. A first aop of pure product predpitates from the ethyl acetate and is collected by filtration. A sec- 
ond crop is obtained by evaporating off the ethyl acetate, and rinsing the solid obtained with water to remove 
inorganic salts. The two crops are combined to give N*[4-methQxyt>enzenesutfonyq-(D)^sparagine. 

N-[4-methQxybenzenesulfonyl]-(D)-asparagine (10.1 g. 33.3 mmol) is dissolved in dimethylformamide 
(167.0 mL). Cesium cariDonate (5.43 g. 16.66 mmol) is added, followed by the addition of metiiyl iodide (2.22 
mL. 33.3 mmol), and the reaction is stirred overnight. TTie reaction is then diluted with saturated aninx)nium 
chloride (366,0 mL). and extracted well witii ethyl acetate. The combined organic extracts are washed with 
brine, dried (Na2S04), and the solvent is evaporated. The crude product is recrystellized from toluene to pro- 
vide N-[4-methoxybenzenesulfonyl]-(D)-asparagine methyl ester.. 

To a suspension of N-[4-methoxybenzenesulfonyl]-(D)-asparagine methyl ester (8.54 g. 27.0 mmol) in 
methylene chforide (47.0 mL) is added pyridine (10.9 mL. 135.0 mmol). Para-toluenesuHonyl chloride (10.3 g, 
54.0 mmol) is added, and the reaction mixture is allowed to stand without stirring at room temperature over- 
night The next day, saturated sodium bicaibonate is added (125.0 mL). and the mixture is stirred for 1 hour. 
The mixture is then diluted with water and extracted well with ethyl acetate. The combined organic extracts are 
washed witii brine, dried (Na2S04), and the solvent is evaporated. The crude product is recrystallized .from 
20% tetrahydrofurarVmethand to provide methyl 2(R)-[[4-methoxybenzenesulfonyl]amino]-4-cyano-propion- 
ate. 

To a suspensfon of sodium hydride (0.93 g, 23.2 mmol) in dimethylformanfiide (95.0 mL), is added methyl 
2(R)-[[4-methoxybenzenesutfonyl]amino]*4-cyano-propionate (6.92 g. 23.2 mmol) in dimethylfomiamide (10.0 
mL). After stin^ing at room temperature fbr 20 minutes, benzyl bromide (3.1 mL. 25.5 mmol) is added, and the 
reaction is stirred overnight at room temperature. The reaction is then partitioned between ethyl acetate and 
acidic water (pH=~5), tiie organic layer is dried (Na2S04), and ttie solvent is evaporated. The product is puri- 
fied by silica gel chromatography (40% ethyl acetate/hexane) to give methyl 2(R)-[[4-methoxybenzenesulfo- 
nyl](benzyl)amino]-4-cyano-propionate. 

To a solution of methyl 2(R)-[[4Hm6thoxybenzenesulf6nyl](benzyl)amino]-4-cyano-propionate (1 .34 g, 3.47 
mmol) in dimethylformamide (5.4 mL) is added triethylamine hydrochloride (0.95 g. 6.93 mmd) and sodiuni 
azide (0.45 g. 6.93 mmd). The reaction is stirred at 1 10^*0 overnight. The next day, the solvent is evaporated, 
the residue is acidified with IN hydrochloric acid (16.0 mL), and extracted well witii ethyl acetate. The com- 
bined organic extracts are washed witii brine, dried (Na2S04), and the solvent is evaporated to yield metiiyl 
2(R)-{[4-mettioxybenzenesulfonyl](benzyl)amino]-2-[{5-tetrazolyl)metfiyl]acetate, 

This crude tetrazole is dissolved in dimethylformamide (17.4 mL). Cesium cart^onate (0.56 g, 1.73 mmol) 
Is added, followed by tiie addition of metiiyl iodide (0.23 mL. 3.47 mmol), and the reaction is stirred overnight. 
The reaction is ttien diluted witii brine and extracted well with ethyl acetate. The combined organic extracts are 
washed with brine, dried (Na2S04), and the solvent evaporated. The product is purified by silica gel chroma- 
tography (40% ethyl acetate/hexane) to give separately ttie two regioisomers: metiiyl 2(R)-[[4-methoxybenze- 
nesulfonyl](benzyl)amino]-2-[(1-methyl-5-tetiBzolyl)methyl]acetate (0.50 g); and metiiyl 2(R)-[I4- 
metiioxyt)enzenesulfonyl](benzyl)amino]-2-{(2-methyl-5-tetrazolyl)methyl]acetate. 

Metiiyl 2(R)-[[4-metiioxybenzenesulfonyl](benzyl)amino]-2-[(2-methyt;5 - tetrazolyl)mettiyl]acetate (1.0 g. 
2.27 mmol) is dissolved in tetrahydrofuran (11.3 mL) and water (11.3 mL). To this solution is added lithium 
hydroxide hydrate (0.095 g, 2.27 mmol), and the reaction is stirred at room tenrperature for 2 hours. The reac- 
tion is then acidified to pH=-3 using 1 N hydrochloric acid, and extracted well with ettiyt acetate. The combined 
organic extracts are washed with brine, dried (Na2S04). and the solvent is evaporated to provide 2(R)-(I4- 
mettioxyb€nzenesulfonyl](benzyl)amino]-2-[(2-mettiyl-5-teti-azolyl)methyl]acetic acid (0.96 g). 

2(R)-[[4-methoxybenzenesulfonyll(benzyl)aminol-2-[(2-methy1-5-tetrazolyl)mettiyl]aceticacid (0.96 g, 2.24 
mmol). 1-hydroxybenzotriazole (0.30 g, 2.24 mmol). 4-methylmorpholine (0.86 mL. 7.89 mnrol), and 0-t-butyl- 
hydroxylamine hydrochloride (0.30 g, 2.24 mmol) are dissolved in methylene chloride (75.0 mL). N-[dimethyl- 
aminopropyl]-N'-etiiylcarix)diimide hydrochloride (0.86 g. 4.48 mmol) is added, and tiie reaction is stirred 
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overnight. The reaction is then diluted with water and extracted with methylene chlorida The combined organic 
extracts are washed with brine, dried (Na2S04). and the solvent is evaporated. The aude product is purified 
by silica get chromatography (50% ethyl acetate/hexane) to give N-(t-butylQxy)-2-[[4-methoxyb6nzenesuHo- 
nyl](ben2yl)arriino]-2-[(2-methyI-5-tetrazolyl)methyl]acetamide. 

(b) Similarly prepared is the other tetrazoie regioisomer. N-hydrQxy-2-[[4-methoxybenzenesutfbnyl](ben* 
zyl)amino]-2-[(1-methyl-5-tetrazolyl)methy1]acetamide, m.p. ^Z-S&'C, by completing the synthesis as 
described above. 

(c) Similarty prepared is N-hydroxy-2-[[4-methOKybenzenesuH6nyl](benzyl)amino]-2-[(5-tetra- 
zolyl)methyl]acetamtde. m.p. 91 -94°C. by completing the synthesis as described above, except trityl chloride is 
used to protect the tetrazoie ring in place of methyl iodide. 

(d) Similarly prepared is N-hydroxy-2-[[4-methoxybenzenesulfdnyl](4-phenylbenzyt)amino]-2'[(5-tetra- 
zolyl)methyl]acetamide. m.p. 184°C, by completing the synthesis as described above, except 4-chloromethyt- 
biphenyl is used in place of benzyl brorrtide in the alkytation step. 

Exarnple 28 : Oxalyl chloride (106 mL. 1 .22 mol) is added over 1 hour to dimethyHbrmamide (92 mL) in methylene 
chloride (1250 mL) at O^C. To this is added a solution of 2(R)-[(4-methoxybenzenesulfonyl](3-picolyl)amino]-3- 
methylbutanc»c add hydrochloride (248 g, 0.6 mol) in dimethylformamide (450 mL) over 1 hour, maintaining the 
temperature at 0°C. TNs solution is stirred an additional 2 hours at room temperature, and then added dropwise to 
a mixture of hydroxylamine (460 g of a 50% aqueous solution. 6.82 md) in tetrahydrofuran (2400 mL). The reaction 
is stirred an additional 3 hours at 5°C. and then at room temperature overnight The reaction mixture is filtered, the 
organic layer is collected, and the solvent is evaporated. The crude product is re-dissolved in methylene chlaide (2 
L), washed with water (2 X 1 L), saturated sodium bicartxxiate (4 X 1 L). brine (1 L), dried (Na2S04), and the sol- 
vent is evaporated. The product is dissolved in ethyl acetate (700 mL) and diluted with ether (1400 mL) to induce 
precipitation. The pure product is collected by filtration to provide N-hydroxy-2(R)HI4-methoxybenzenesulfbnyq(3- 
picolyl)amino]-3-methylbutanamide. After conversion to the hydrochloride salt, a white solid is dbtained. m.p. 169- 
170»C{dec). 

The starting material is prepared as follows: 

to a solution of D-valine (2000 g. 1 7.09 mol) in water (16.9 L) and acetone (9.5 L), cooled to 5^C, is added tri- 
ethylamine (4769 mL. 34.22 mol). and the reaction is stined for 30 minutes. Then a solution of 4-methoxybenze- 
nesulfbnyl chloride (3524 g. 18.48 mol) In acetone (7.4 L) is added over 30 minutes, and the reaction is stined at 
room temperature overnight Most of the acetone is evaporated off, and the pH is adjusted to pHs8.25 with 6N 
sodium hydroxide The crude product is washed with toluene (2 X 10 L). and then the pH is re-adjusted to pH=2.2 
with 6N hydrochloric acid. The mixture is then extracted with methylene chloride (3X12 L), the combined organic 
layers are washed with 2N hydrochloric acid, water, dried (Na2S04), and the solvent is evaporated to provide N-{4- 
methoxybenzenesulfonyl]-(D)-vaIine. 

To a solution of N-[4-methoxybenzenesulfonyll-(D)-valine (8369 g, 29.13 mol) in methanol (30 L) at 5°C is 
added thionyl chloride (2176 mL, 29.7 mol) over 2,5 hours. After stirring for 3 hours at 5**G. the reaction is stirred 
for 36 hours at room temperature. Most of the solvent is evaporated, and the crude product is dissolved in toluene 
(80 L). The toluene layer is then washed with water (20 L), saturated sodium bicart)onate (20 L). water again (20 
L), 2N hydrochloric acid (20 L), brine (20 L). dried (Na2S04). and the solvent is evaporated. The solid obtained is 
dissolved in ethyl acetate (8 L) and heptane (16 L) is added to induce crystallization. The precipitated product is 
collected by filtration to provide methyl 2(R)-[[4-methoxyt^nzenesulfonyl]amino]-3'methylbutanoate. 

To a solution of methyl 2(R)-[[4-methoxybenzenesulfonyl]amino]-3-methylbutanoate (1662 g, 5.52 mol) in 
dimethylformamide (10.9 L) is added 3-picolyl chloride hydrochloride (947.3 g, 5.77 mol) followed by powdered 
potassium cait>onate (2409.9 g, 17.36 mol). The reaction mixture is stirred at room temperature for 2 days. At that 
time, additional quantities of 3-picolyl dhlorlde hydrocNoride (95 g) arid powdered potassium carbonate (241 g) are 
added, and the reaction is stirred for 3 more days. The solids are then filtered away, the crude product is poured 
into water (22 L), and the pH is adjusted to pH=8 with 6N sodium hydroxide. This solution is extracted well with tol- 
uene (4X10 L). the comtxned organic layers are washed with water (2 X 1 2 L). and then with 6N hydrochloric acid 
(3 X 1600 mL). This aqueous layer is then re-adjusted to pH=8 with 6N sodium hydroxide, extracted with toluene 
(4X10 L), dried (Na2S04), and the solvent is evaporated. The oil obtained is re-dissolved in ethyl acetate (12 L). 
cooled to S^'C. and to this is added methanolic HQ (834 mL). After stirring for 2 hours, the precipitated product is 
collected by filtration to give methyl 2(R)-[[4-methoxybenzenesuHbnyl](3-picolyl)amino]-3-methylbutarioate hydro- 
chloride. 

Methyl 2(R)-{[4-methoxybenzenesuffonyl](3-picolyI)amino]-3-methytbutanoate hydrochloride (7164 g. 16.7 
mol) is added to a solution of water (27 L) and concentrated hydrochloric acid (9 L), and heated to 120*C for 3 days. 
After cooling down to room temperature, charcoal (350 g) is added, stirring is continued for 45 minutes, the reaction 
is filtered, and the solvent is evaporated. The crude solid is re-dissolved in methanol (7.1 L) and ethyl acetate (73 
L). and cooled to 3*^0 for 2 hours. The precipitated product is collected by filtration to give 2(R)-[[4-methoxybenze- 
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nesulfony1](3-pioolyl)amino]-3-methylbutanoic add hydrochloride. 

Example 29 : N-Beruyloxy-2(R)-Q4HTiethoxyben2enesutfonyt](3i3icoIyi)amino]-3-methy^ (see example 

29a) is reacted with hydrogen in the presence of 10% palladium on charcoal catalyst at room temperature and 
atmospheric pressure to yield N-hydroxy-2(R)-Q4-methoxybenzenesulfonyq(3-ptcolyOamino]-3-methylbutanamide. 
After conversion to the hydrochloride salt a white solid is obtained, m.pL 1 69-1 TO^'C (dec). 

(a) The N-(k)enzylaKy) sitetituted prodrug derivative of the above compound is prepared as follows: 
2{R)-[[4-melhoxybenzenesulfonyl](3-picolyOaminol-3-methy!butanoic acid hydrochloride Is reacted with O- 

benzylhydroxylamine hydrochloride under conditions.described for reaction with 0-t-butyihydroxylamine hydro- 
chloride to yield N-(benzyloxy)-2(R)-D4-methoxybenzenesutibnyq(3-picolyOanfuno]-3Hnet^-bu^ m.p. 
74.5-76''a 

(b) The con'esponding N-(4-methoxybenzylQxy) substituted prodrug derivative. N-(4-methoxybenzyloxy)-2(R)- 
[[4-methQxybenzenesuHbnyq(3'picolyl)amino]-3-methyl-butanamide. is prepared as follows: 

2(R)-[[4HTiethoxybenzenesulfbny1](3<icolyl)amino]-3-methylbiitanoic add hydrochloride (2.41 g^ 5.82 
mmol). l-hydroxyfoenzotriazole (0.786 g, 5.82 mmol). 4-methyl-morphotine (1.9 mL. 17.46 mmol); and 0-(4- 
methoxybenzyl)hydroxylamine (1.78 g, 11.63 mmol) (prepared according to Pol. J. Chem. 55, 1163-1167 
(1981)) are dissolved in methylene chloride (55 mL). N-[dimethylaminopropyl]-N'-ethylcarbodiimide hydrochlo- 
ride (1 .45 g. 7.57 mmol) is added, and the reaction is stirred overnight The reaction is then diluted with water 
and extracted with methylene chloride. The combined organic extracts are washed with brine, dried (Na2S04). 
and the solvent is evaporated. The crude product is purified by silica gel chromatography (ethyl acetate fol- 
lowed by 5% methanol/ethyl acetate) to give N-(4-methoxybenzyloxy)-2(R)-[[4-meth(»(yb6nzenesulfonyl](3- 
picolyOamino]-3-methylbutanamide. m.p. 45-53''C. 

similarly prepared are: (c) the N-(2.4-dimethoxybenzyloxy)-substituted prodrug derivative. N-(2.4-dimeth- 
oxybenzylQxy)-2(R)-[[4-meth(»ybenzenesulfonyn(3-picolyl)amino]-3-methyl-butana^ m.p. 45-60'*C; 
(d) the N-(2-methoxybenzyloxy)-substituted prodrug derivative. N-(2-nfiethQxybenzyloxy)-2(R)-[I4-methoxy- 
benzenesulfbnyl](3-picolyi)amino]-3-methyl-butanamidem.p. 46-56*'C. 

Example 30 : N-(t-Butyloxy)-2(R)-[I4-methoxybenzenesulfonyl](3-picolyOamlno]-3(R)-(3-picolyloxy)butanami^ (1 .3 
g, 2.4 mmol) is dissolved in methylene chloride (50 mL) containing ethanol (0.14 mL. 2.4 mmol) in a round bottom 
flask, and the reaction is cooled to -10*^0. Hydrochloric acid gas (from a lecture bottle) is bubbled through for 20 
minutes. The reaction is sealed, allowed to slowly warm to room temperature, and stin'ecl for two days. The solvent 
is reduced to 1/3 the volume by evaporation and the residue is triturated with ether. The mixture is filtered, the titer 
cake is removed and dried in vacuo to provide N-hydroxy-2(R)-([4-methoxybenzenesulfony1](3-picofyl)amino]-3(R)- 
(3-picolyloxy)-butanamide dihydrochloride as a white solid; [alD^^=+35.26° (c=5.58. DMSO). 
The starting material is prepared as follows: 

To a solution of D-threonine (5.0 g. 0.042 nx)l) in water (50 mL) and dioxane (50 mL) containing triethylamine 
(8.9 mL, 0.063 md) at room temperature Is added 4-m6thoxyt>enzenesulfbhyl chloride (9.54 g, 0.046 md). The 
reaction mixture is stin-ed overnight at room tenrperature. Most of the dioxane Is evaporated, off, and the pH is 
adjusted to pHs2 with 1 N HCI. Ihe mixture is then extracted with ethyl acetate. The conft)ined organic extracts are 
washed witti brine, dried (Na2S04). and concentrated in vacuo to provide N-[4-methoxybenzenesulfbnyI]-(0)-thre; 
onine. 

N-[4-methoxybenzenesulfonyl]-(D)-threonine (4.0 g, 13.84 mmol). 1-hydroxybenzotriazole (1.87 g, 13.84 
mmol). 4-methylmorpholine (7.9 mU 69.2 mmol). and 0-t-butylhydroxy1amine hydrochloride (5.22 g. 41,52. mmol) 
are dissolved in methylene chloride (100 mL). To this sdution is added N-[dinriethylaminoprbpyq-N'-ethylcartxxliim- 
ide hydrochloride (3.45 g, 1 7.99 mmol), and the reaction is stinted overnight The mixture is then diluted with water 
and extracted with methylene chloride. The combined organic extracts are washed with brine, dried (Na2S04), and 
concentrated In vacuo. The aude product Is purified by silica gel chromatography (ethyl acetate) to give N-(t-buty- 
loxy)-2(R)-(I4-methoxybenzenesulfonyl]-amino]-3(R)-hydroxybutanamide. 

To a solution of N-(t-butyloxy)-2(R)-[I4-methoxybenzenesutfonyl]amino)-3(R)-hydroxytxjtanamide (3.04 g. 8.44 
mmd) in dimethyifbrmamide (150 mL) is added 3-picdyl chloride hydrochloride (1.45 g. 8.87 mmol) followed by 
potassium carbonate (1 1.65 g, 84.4 mrnoQ. The reaction mixture is stirred at room temperature overnight, then 
heated to 45'*C for 5 hours. An additional amount of 3-picolyt chloride hydrochloride (692.0 mg. 4.23 mmd) Is 
added at this point. The reaction mixture is stirred at 45'*C for 10 hours. The reaction mixture is diluted with water 
and extracted with ethyl acetate. The combined organic extracts were washed with brine, dried (Na2S04)i and con- 
centrated in vacuo. The crude product is purified by silica gel chromatography (ethyl acetate, then 5% metha- 
nol/methylene chloride) to give N-(t-butyloxy)-2(R)-Q4-methoxybenzene5Ulfbriyq(3-picolyl)annirK)]-3(R)K^^ 
picolyloxy)butanamide. 
Example 31: 
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(a) N-(t-ButylQxy)-2(R)-([4-methcKybenzenesut(bnyq(4i3i(X)tyl)amino]^^ (1.9 g. 3.9 mmoQ is 
dissolved in dichloroethane (50 mL) containing ethanol (0.21 ml, 3.9 nfvnol) in a round bottom flask, and the 
reaction is cooled to • lO^C. Hydrochloric add gas (from a lecture bottle) is biisbled through for 30 minutes. Ihe 
reaction is sealed, allowed to slowly warm to room temperature, and stin^ed for 4 days. The solvent is reduced 
to 1/3 volume by evaporation and triturated with ether. The mixture is filtered, filter cake removed, and dried in 
vacuo to provide N-hydrQxy-2(R)-[I4-methoxybenzenesulfonyq(4i}icolyl)anfiino]-2<ydohexytacetannide hydro- 
chloride as a white solid. m.p. 154.5-15e'C. 

The starting material is prepared as follows: 

To a solution of D-cyclohexylglycine hydrochloride (10.4 g. 53.7 mmol) in 1:1 dioxane/Water (200 mL) con- 
taining triethylamine (37.0 g, 366.0 mmol) at room temperature is added 4-methoxybenzenesulfonyl chloride 
(15.0 g. 73.0 mmoO. and the reaction mixture is stirred at room temperature overnight. The mixture is then 
diluted with methylene chloride, washed with 1 N aqueous hydrochloric acid and water. The organic layer is 
washed again with brine, dried (Na2S04). and the solvent is evaporated to provide N-[4-methoxybenzenesul- 
fbnyq-(D)-cyctohexylglydne as a crude product. A solutk>n of this crude product in toluene (200 mL) containing 
N.N<lim6tliyt1brmanrBde di-t-butyl acetal (48.5 mL, 200.0 mmol) is heated to 95^0 for 3 hours. The solvent Is 
then evaporated. The crude product Is purified by silica gel chromatography (30% ethyl acetate/hexanes) to 
provide N-[4-methoxybenzenesulfbnyl](D)-cydohexylglydne t-butyl ester. 

To a solution of N-[4-methoxybenzenesutfonyl]-(D)-cydohexylglydne t-butyl ester (2.0 g. 4.1 mmol) in 
dimethylformamide (100 mL) is added 4-picolyl chloride hydrochloride (0.74 g, 4.5 mmol) followed by potas- 
sium caibonate (5.61 g. 40.7 mmol). The reaction mixture is stirred at room temperature tor 4 days. The mix- 
ture is tfien diluted with water and extracted witti ethyl acetate. The combined organk; extracts are washed witti 
brine, dried (Na2S04). and tiie solvent is evaporated. The crude product is purified by silica gel chromatogra- 
phy (ethyl acetate) to give t-butyl 2(R)-[[4-methoxybenzenesultonyQ(4-picolyl)amino]-2-cyclohexytacetate. 

t-Butyl 2(R)-[[4-methoxybenzenesultonyl](4-picolyl)amino]-cydohexyla cetate (2.0 g, 4.2 mmol) is dis- 
solved in methylene chlorWe (80 mL) and cooled to -10*'C. Hydrochloric acid gas is bubbled into the solution 
for 10 minuntes. The reaction mixture is then sealed, warmed to room temperature and stirred overnight. The 
solvent is then evaporated to provide 2(R)-[[4-methoxybenzenesulfonyl](4-picoiyl)amino]-2-cydohexylacetic 
add hydrpchlorkle. 

2(R)-Q4-M6thoxybenzenesulfbnyt](4-picolyl)amino]-cyctohexytaceticadd hydrochloride (1.8 g. 4.2 mmol), 
1-hydroxybenzotriazole (0.65 g. 4.81 mnx)l). 4-methyl-morphoIine (2.4 mL. 24.04 mmol), and 0-t-butylhydrox- 

ylamine hydrochloride (1 .81 g, 14;4 mmol) are dissolved in methylene chloride (100 mL). N-[dimethylaminopro- 
pyl]-N'-ethylcarbodiimide hydrochloride (1.2 g, 6.25 mmol) is added, and the reaction is stirred overnight. The 
reaction is ttien diluted with water and exti'acted with methylene chloride. The combined organic exti^cts are 
washed with brine, dried (Na2S04). and the solvent is evaporated. The crude product is purified by silica gel 
chromatography (5% methanol/methylene chloride) to give N-(t4xitytoxy)-2(R){4-methoxybenzenesulfbnyl](4- 
pkx)lyl)amino]-2-cydohexylacetamide. 

(b) Similarly prepared is N-hydrQxy-2(R)-[[4-methCKybenzenesulfonyq(2-(2-pyrkiyOethyl)jEmrtino]-2-cyc 
cetanrude, m.p. 131.5-134.0''C. 

The first two steps are carried out as desaibed above. A Mitsunobu step is substituted for tiie alkylation 
step as described below. 

To a stirring solution of N-{4-methoxybenzenesulfonyl]-(D)-cyclohexylglydne-t-butyl ester (2.0 g, 5.25 
mmol) in tetrahydrofuran (50 mL) is added triphenylphosphine (4.13 g, 15.75 mmol) and 2-(2-hydroxyethyl)- 
pyridine (646.0 mg. 5.25 mmol) followed by diethyl azodicarlooxylate (2.28 g. 13.1 mmol). The reaction mixture 
is stin'ed at room temperature for 48 hours. The mixture is concentrated directly In vacuo. The crude mixture is 
applied to a colunrin of silica gel (30% ettiylacetate/hexane) to provide t-butyl 2(R)-[N-[4-mettioxybenzenesul: 
fonyl](2-(2-pyridyljettTy!)amino]-2-cydohexylacetate. 

All of the subsequent steps are earned out as described under (a). 

(c) Similariy prepared is N-hydroxy-2(R)-[[4-methoxybenzenesulfonyl](3-{3-pyrkiyl)propyl)aminol-2-cydohexy- 
lacetamide, m.p. 136.0-138°C. by using 3-pyridinepropanol In the Mitsunobu step, and carrying out the subse- 
quent steps as described above. 

(d) Similariy prepared is N-hydroxy-2(R)-D4-methoxybenzenesulfonyl](2-methytpyrU-5-ylmethyl)amino]-2- 
cydohexylacetamide. m.p. 156.5-157.0^0, by using 6-methyl-3-pyridinemethand (prepared as in J. Org. 
Chem. 53 3513 (1988)) in the Mitsunobu step, and carrying out the subsequent steps as described above. 

(e) Similarly prepared is N-hydroxy-2(R)-[I4-methoxybenzenesulfonyl](4-tetrahydropyranmettiyl)amino]-2- 
cydohexylacetamide. m.p. 75.0-87.0''C, by using 4-(hydroxymettiyl)tetrahydropyran (prepared as in Okrytiya. 
Izobret. 82 (1985)) in the Mitsunoba step, and carrying out the subsequent steps as described above. 

Example 32 : N-(t-Butytoxy)-2(R)-[(4-methoxybenzenesutfonyl)(benzyt)amino]-2-(4-N-methytpiperidinyl)acetanrik^ 
(733.0 mg, 1.46 mnrtol) is dissolved in methylene chloride (60 mL) containing ethanol (67.0 mg, 146 mmol). and the 
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reaction is cooled to - ICTC. Hydrochloric acid gas (from a lecture bottle) is butsbled through for 15 minutes. The 
reaction is sealed, allowed to slowly warm to room temperature, and stirred for 6 days. The solvent is reduced to 
1/3 volume by evaporation and triturated with ether. The mixture is filtered, filter cake removed, and dried in vacuo 
to provide N-hydroxy'2(R)-[(4-methoxybenzenesulfonyt)(benzyl)amino]-2-(4-NHTiethylpipendnyOa hydros 
5 chloride as a light tan solid, m.p. >160*'C (dec). 

The starting material is prepared as follows: 

To a solution of ethyl 4-pyridylacetate (1 1.17 g. 67.62 mmol) in 2N hydrochloric add (100 mL) is added plati- 
num (IV) oxide (275 mg). The mixture is shaken in a Parr hydrogenation apparatus for 60 hours under a hydrogen 
pressure of 50 psi (s 3.45 bar). The reaction mixture is basif ied to pH 8-9 with saturated aqueous sodium car1x)nate 

10 and then washed with methylene chloride. The aqueous layer is concentrated in vacuo providing sodium 4-piperidyl 
acetate as a white solid. To a solution of the crude product (5.0 g. 30.3 mmol) in 3:1 water/dioxane (200 rnt^ at O^'C 
is added a solution of di-tert-butyldicarbonate (6.38 g, 29.3 mmol) in dioxane (25 mL) in one portion. Ihe cloudy 
reaction mixture is warmed to room temperature and stirred overnight The mixture is then filtered, cooled to 0*^0 
and acidified with cold 6N hydrochtoric acid (pHs2-3).This solution is extracted with ethyl acetate. The combined 

IS organic layers are dried (Na2S04), and the solvent is evaporated to provide N-t-BOC-piperidine-4-acetic add as a 
white crystalline solid. 

To a solution of N-t-BOC-piperidine-4-acetic add (4.67 g, 19.22 mmol) in tetrahydrofuran at -78*C is added tri- 
ethylamine (2.53 g. 24.99 mmol) follcwed by pivaloyl chloride (2.55 g, 21.14 mmol). The resulting white sluri^y is 
stirred at •78''C for 15 minutes, warmed to 0^*0 for 45 minutes, then recooled to -78°C. In a separate ftasK (R)'(-i-)- 

20 4-benzyl-2-oxazolidinone (4.09 g. 23.1 mmol) is dissolved In tetrahydrofuran (50 mL) and 1 M n-butyl lithium in hex- 
anes (14.4 mL. 23.06 mmol) is added dropwise at *78*>C. The solution is added via cannula to the aforementioned 
white slurry at -78°C. The reaction mixture is stirred at -78°C for 1 5 minutes, then warmed to room temperature oyer 
2.5 hours. The mixture is quenched with saturated aqueous sodium cartx)nate and the tetrahydrofuran is evapo- 
rated in vacuo. The remaining aqueous layer is diluted with water and extracted with ethyl acetate. The combined 

25 organic extracts are washed with bnne. dried (Na2S04). and the solvent is evaporated under vacuum. The product 
is purified by silica gel chromatography (75% to 50% hexane/ethyl acetate) to give 3-[2-(N-t^BOC-4-piperidinyt)-1 - 
oxoethy{]^(R)-(benzyl)-2-oxazolidinone. 

To a solution of 3-[2-(N-t-BOC-4-piperidinyi)-1 -oxoethyl]-4(R)-(k>enzyl)-2-oxazolidinohe (7.54 g. 18.76 mmol) in 
t^rahydrofuran (175 mL) at *78'^C is added a 0.5 M solution of potassium bis (trimethytsilylanude in toluene (37.5 

,30 . mL. 18.76 mmol) dropwise. After stirring fbr 20 minutes at -78^0, a pre-cooled solution of trisylazide (7.25 g. 23.4 
mmol) in tetrahydrofuran (55 mL) is added via cannula at -78''C. The mixture is stin-ed for 15 minutes at -78'^C. then 
acetic add 3.38 g, 56.28 mmol) is added followed by immediate warming to room temperature through immersion 
in a water bath. TTie reaction mixture is stirred fbr 1.5 hours at room temperature! The tetrahydrofuran is removed 
under vacuum and the resulting residue is partitioned between saturated aqueous sodium cartx)nate and ethyl ace- 

35 tate. The aqueous layer is removed and extracted with ethyl acetate. The combined organic extracts are washed 
with brine, dried (Na2S04). and concentrated in vacuo. The product is purified by silica gel chromatography (30% 
to 50% ethyl acetate/hexanes) to give 3^ 2-(R)-azido-2-(N-t-BOC-4-pipertdinyl)- 1 -oxoethyt]-4(R)-(benzyl)-2-oxa20- 
lidinone. 

To a solution of 3-[2-(R)-azido-2-(N-BOC-4-piperidinyl)-1-oxoethyll-4(R)-(benzyl)-2-oxa2didinone (5.84 g, 

40 13.17 mmol) in 3:1 telrahydrofuran/water/200 mL) at 0'*C is added 30% aqueous hydrogen peroxide (5.12 mL. 
52.67 mmol) followed by lithium hydroxide monohydrate (1 .1 1 g, 26.34 mmd). The reaction mixture is stirred at 0*C 
. for 1 hour. The mixture is quenched by addition of sodium sulfite (7.1 g) at 0**C. The tetrahydrofuran is removed in 
vacuo and the remaining aqueous layer is further diluted with water. This aqueous layer is then washed with meth- 
ylene chloride and.addified with IN hydrochtoric add. The resulting acidic aqueous layer is extracted with ethyl 

45 acetate. The combined organic extracts are dried (Na2S04) and concentrated in vacuo to provide crude 2-(R)- 
a2ido-2-(N-t-BOC-4-piperidinyl)aceticacid. 

To a pre-stin-ed solution of tin (II) chloride (3.14 g, 16.55 mmol) in methanol (100 mL) at OX is added 2-(R)- 
a2ido-2-(N-t-BOC-4-piperldinyl)acetic add (2.35 g, 8.27 mmol) in methanol (25 mL) dropwise. The reactiori.mixture 
is stirred at O^^C for 10 minutes then warmed to room temperature overnight. The methanol is removed in vacuo to 

50 provide crude R-(N-t-B0C:4-piperidinyl) glycine, which is used directly in the next reaction without purification. The 
crude product from the atxive reaction is dissolved in 2:1 dioxane^ater (1 20 mL) and triethylamine (7.53 g, 74.43 
mmd) and coded to O'^C. To this mixture is added 4-methoxybenzenesulfbnyl chlorkle (2.22 g, 10.75 mmol) and 
then the reaction mixture is warmed to room temperature overnight. The dioxane is removed in vacuo and the res- 
idue is partitioned between dilute aqueous sodium bicartx>nate and ethyl acetate. The basic aqueous layer is 

55 removed, actdifed with 1 N hydrochloric acid, and extracted with ethyl acetate. The resulting emulsion is passed 
through a celite pad washing witii ethyl acetate. The organic filtrate is dried (Na2S04) and concentrated in vacuo 
to provide 2(R)-((4-methoxybenzenesulfonyl)amino]-2-(N-t-BOC-4-piperidinyl) acetic add as crude product. 

A sdution of crude 2(R)-[(4-methoxybenzenesulfbiiyOamino]-2-(N-t-BOC-4-piperidinyl)-acetic add (2.88 g) in 
dimethytfbrmamide (60 mL) containing N.N-dicydohexylamine (1.22 g. 6.73 mmol) and benzyl bromide (1.15 g, 
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6.73 mmol) is stirred at room temperature for 3.5 hours. To this same reaction mixture is again added benzyl bro- 
mide (1 .26 g. 7.4 mmol] followed by potassium cait>onate (6.5 g. 47.1 1 mmol). The reaction mixture is stirred over 
the weekend at room temperature. The mixture is diluted with water and extracted with ethytacetate. The combined 
organic extracts are washed with brine, dried (Na2S04), and concentrated in vacua The crude product is purified 

5 by silica gel chromatography (15% to 25% ethyl acetate/hexanes) to provide benzyl 2(R)-[(4-methaxybenzenesul- 
fbnyl){ben2yl)-aminoJ-2-{N-t-BOC-4-piperidinyl)acetale. 

A solution of benzyl 2(R)-[(4-methoxybenzeriesulfonyt)(benzyOamino]-2-(N-t-BOC-4-piperidinyQ acetate (2.0 
g, 3.3 mmol) in dichloromethane (50 mL) is cooled to O^^C and hydrochloric acid gas (from a lecture bottie) is bub- 
bled through for 10 minutes. The reaction mixture is warmed to room temperature over 30 minutes. The solvent is 

10 removed in vacuo to yield benzyl 2(R)-[(4-methaxybenzenesutfonyl)(benzyl)amino]-2-(N-t-BO&4-piperidinyl) ace- 
tate hydroc^oride as a white foam. 

To a solution of benzyl 2(R)-[(4-methoxybenzene sulfonyl)(benzyl)amino]-2-(N-t-BOC-4-piperidinyi) acetate 
hydrochloride salt (1 .28 g. 2.35 mmol) heated to reflux Is added sodium formate (480.0 mg. 7.06 mmol) and formal- 
dehyde (0.57 mU 7.06 mmol). The reaction mixture is refluxed for 10 minutes, then two additional aliquots of fbr- 

15 maidehyde (0.57 mU 7.06 mmol) are added at 10 minute intervals. The reaction mixture is refluxed for an additional 
3 hours. The formic add is removed in vacuo and the residue is partioned between saturated aqueous sodium 
bicartx>nate and ethyl acetate. The t>asic aqueous layer is further extracted with ethyl acetate. The combined 
organic extracts are washed with brine, dried (Na2S04) and concentrated in vacuo to provide benzyl 2(R)-((4-meth- 
oxybenzenesulfonyQbenzyl)amino]-2-(4-N-methy1piperidinyl) acetate as a crude product A solution of this crude 

20 product (1 .23 g) in 3N HCI (40 mL) is refluxed at 1 20''C for 2 days. The mixture is concemrated in vacuo to provide 
acid as a crude product To a solution of this crude product (1.08 g) in methylene chloride.(75 ml) is added 1- 
hydroxybenzotriazde (0.312 g. 2.31 mmol). 4-metiiylmorpholine (1.64 g. 16.17 mmoQ, 0-t4xitylJvdroxylamine 
hydrochloride (870.0 mg, 6.93 mmol), followed by N-{dimethylaminopropyl]-N'-etiiylcarbodiimide hydrochloride 
(576.0 mg, 3.0 mmol). The reaction mixture is stirred at room temperature overnight. The reaction is ttien diluted 

25 witti water and extracted with metiiylene chloride. The combined organic extracts are washed with brine, dried 
(Na2S04). and the solvent is evaporated. The crude product is purified by silica gel chromatography (3% to 7% 
methanol/methylene chloride containing 0.5% ammonium hydroxide) to give N-(t-butyloxy)-2(R)-[(4-methoxyben- 
zenesutfbnyQ(benzyl)amino]-2-(4-N-methylpiperidinyl)acetamide. 

Example 33 : Preparation of 3000 capsules each containing 25 mg of the activid Ingredient, fbr example, N-hydroxy- 
30 2(R)-Q4-methoxybenzenesutfbnyq(3-picolyl)amino]-3-methylbutanamide hydrochloride: 



Active ingredient 


75.00 g 


Lactose 


750^00 g 


Avicel PH 102 (microaystaltine cellulose) 


300.00 g 


Polyplasdone XL (polyvinylpyrrolidone) 


30.00 g 


Purified water 


q.s. 


Magnesium stearate 


9.00 g 



The active ingredient is passed through a No. 30 hand screen. 
45 The active ingredient lactose, Avicel PH 102 and Polyplasdone XL are blended fbr 15 minutes in a mixer. The 

blend is granulated with sufficient water (about 500 mL). dried in an oven at 35''C overnight, and passed ttirough a 
No. 20 screen. 

Magnesium stearate is passed through a No. 20 screen, added to the granulation mixture, and the mixture is 
blended for 5 minutes in a mixer. The blend is encapsulated in Na 0 hard gelatin capsules each containing an 
so amount of the blend equivalent to 25 mg of the active ingredient. 

Qaims 

1. A compound of tiie formula I 

55 
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R 
I 

Ri CH, O 
I I II 
C-N S 

I )l 



(a) wherein 

Ar Is cartx>cydic or heterocyclic aryt: 

R is hydrogen, lower alkyi, cartx)cyGliG aryl-lower alkyl, cartx>cyclic aryl, heterocyclic aryl, biaryt, biaryl- 
lower alkyl, heterocyclic aryi-lower alkyl. mono- or poly-halo-lower alkyl. Ca-Cy-cycloalkyli C3-C7- 
cyclbalkyl-lower alkyl. (oxa or thia)-C3-C6-cycloalkyl, [(oxa or thia)-C3-C6-cycloaikyt]-lower alkyl. hydroxy- 
lower alkyl, acyloxy-lower alkyl. k>wer aikoxy-lower aJkyl. tower alkyl-(thto, suffinyl or sulfonyl)-lower alkyl. 
(amina mono- or di-lower all^amino)-lower alkyi, acylamino-lower alkyl. (N-lower alkyt-piperazino or N- 
carbocydic or heterocyclic aryl-lower alkylpiperazino)-lower alkyl. or (morpholino. thtomorphdlno, pipefid- 
ino. pyrrdidino, piperidyl or N-lower alkylpiperidyl)-lower alkyl; 

is hydrogen, lower alkyl, cartxxyclic aryl-lower alkyl. cartxxyclic aryl, heterocydic aryl. biaryl. biaryl- 
lower alkyt. heterocyclic aryl-lower alkyl. mono- or poly-halo-Iower alkyl, Ca-Cy-cydoalkyl, C3-C7- 
cycloalkyl-tower alkyl, hydroxy-lower alkyl. acyloxy-lower alkyl. lower alkoxy-lower alkyl. (cartx)cydic or 
heterocydic aryl)-lower alkoxy-lower alkyl, lower alkyl-(thio. sutfinyl or suKonyl)-lower alkyl. (amino, vnono- 
br di-lower aIkylamino)-lower alkyl, (N-lower alkyl-piperazino or N-carbocydic or heterocyclic aryHpwer 
alkylpiperazino)-lower alkyl, (morpholino, thtomorpholino. piperidino, pyrrolklino, piperkiyi or N-lower alkyl- 
pipendyl)-lower alkyl, acylamino-lower alkyl, piperidyl or N-lower aikylpiperidyl; 

R2 Is hydrogen or lower alkyl; 

(b) or wherein R and R^ together with the chain to which they are attached form a 1 ,2.3,4-tetrahydro-isoquino- 
line, piperidine. oxazolidine, thiazolidine or pyrrolidine ring, each unsubstituted or substituted by lower alkyl; 
and At and R2 have meaning as defined under (a); 

(c) or wherein R^ and R2 together with the carton atom to which they are attached form a ring system selected 
from Ca-Cy-cycloalkane which is unsuk)Stituted or sut>stituted by lower alkyl; oxa-cyclohexane, thia-cyclohex- 
ane. indane, tetralin. piperkiine or piperidine substituted on nitrogen by acyl. lower alkyl, carbocydic or hetero- 
cyclic aryl-lower alkyl. (caitexy, esterified or amidated cartx)xy) -lower alkyl or by lower alkylsutfonyl; and Ar 
and R have meaning as defined urider (a); 

wherein the term "carbocydto aryl" means phenyl; phenyl that is mono-, di- or tri-substituted by one, two or 
three radicals selected from kswer alkyl, lower alkoxy. hydroxy, halogen, cyano, trifluoromethyl. lower alkylene- 
dioxy and Qxy-C2'C3-alkylene; or 1 - or 2-naphthyl ; 

wherein the term "heterocydic aryt" means pyridyt. quinolinyl. isoquindinyl. benzothienyl. benzofuranyl, benz- 
opyranyl. benzothiopyranyl, furanyl, pynrolyl. thiazolyl, oxazolyl. isoxazolyl. triazolyl. tetrazolyl, pyrazdyl, imkia- 
zolyl. tNenyl. or any said radical substituted by lower alkyt or halogen; 
wherein the term "lower" refers to organic radicals with up to and including 7 cartxjn atoms; 
. or a pharmaceutically acceptable prodrug derivative thereof selected from such hydroxamic acids in which the 
CXDNHOH group is derivatized in form of an 0-acyi or an 0-benzyl derivative, in which 0-benzyl derivative the 
benzyl group is unsubstituted or nnono-. di- or tri-substituted by substituents selected from lower alkyt. tower 
alkoxy, amino, nitro, lialogen and trifluoromethyl; 
or a pharmaceutically acceptable salt thereof. 

A compound according to daim 1 of the formula la 



O 
It 

HO-N-C- 
I 

H 
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X 
/ \ 

O CH2 CHj o 

II I I II 
HO-N-C-C N — ^S— Ar 

I I II ^ ^ 

^2 



wherein X represents methylene or 1 ,2-ethylene each unsubstituted or substituted by lower aikyt, or X represents 
oxygen, sulfur, or 1 .2-phenylene: Ar and R2 have meaning as defined in daim 1 ; or a pharmaceuticalty acceptable 
prodrug derivative thereof as defined in claim 1 ; or a pharmaceutically acceptable salt thereof. 

3. A compound according to daim 1 of the formula lb 



O 

y Ar (lb) 




wherein Y Is a direct bond. Ci-C4-straight chain alkylene optionally substituted by tower alky), CH2OCH2. 
CH2SCH2. 1 .2i)henylene. CH2-1 .2-phenylene or CH2N(R6)-CH2 in which Rg represents hydrogen, lower alkanoyl. 
di-lower alkylamino-lower alkanbyt, aroyt. cartx)cyclic aryl-lower alkanoyl. lower alkyl. carbocyclic or heterocylic 
aryt-lower alkyl, (cart^oxy, esterified or amidated cartjoxy) -lower alkyl or lower alkyfsulfonyl; Ar and R have meaning 
as defined in claim 1 ; or a pharmaceutically acceptable prodrug derivative thereof as defined in claim 1 ; or a phar- 
maceutically acceptable salt thereof. 

4. A compound according to claim 3 of the formula Ic 

R 
I 

O CH2 o 

II I II 

HO— N-C -rrxr N S Ar /r^x 

H II 



o 



in which Y' represents oxygen, sulfur, a direct bond, methylene or methylene substituted by lower alkyl, or NR^; R5 
represents hydrogen, lower alkanoyl, di-lower alkylamino-lower alkanoyl, carbocyclic aryt-lower alkanoyl. lower 
alkyt, car1x>cyciic or heterocyclic aryt-lower alkyl. (carboxy, esterified or amidated carfooxy)-lower alkyl or lower 
alkylsuHbnyt; Ar and R have meaning as defined in daim 1 : or a pharnf\aceutk:ally acceptable prodrug derivative 
thereof as defined in daim 1 ; or a phanmaceutically acceptable salt thereof. 

5. A conpound of formula I 
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O Ri CH2 o 
II I I II 

HO-N-C-C-N S-rAr (T\ 

11 II 
H R2 O 



wherein Ar is phenyl which is unsubstituted or mono-, cli- or tri-substituted by C^-Cio-alKoxy. hydroxy: by phe- 
nyi-lower alkoxy wherein phenyl is unsubstituted or substituted by lower alkyt* lower alkoxy, halogen or trifluor- 
omethyl; by heterocyclic aryl-iower alkoxy wherein heterocyclic aryl is selected from pyridyl, tetrazolyl, triazolyl, 
thiazolyl. thienyl, imidazolyt and quinolinyl. each unsubstituted or mono- or disubstituted by lower alkyl or hal- 
ogen; by Cs-Cy-cydoalkyl-lower alkoxy, (lower alkyl. phenyl-lower alkyl or C3-C7-cycloalkyt-lower a(ky1)-thio, 
lower alkyloxy-lower alkc»cy. halogen, lower alkyl, cyano, nitro. trifluoromethyt. lower alkyl-(sulfinyl.or sulfonyl). 
amino, mono- or dl-lower alkylamino or, on acljacent carbon atoms, by CrCz-alkylenedioxy or.oxy-C2:C3- 
alkylene; or Ar is thienyl. Isoxazolyl or thiazolyl each of which is unsubstituted or mono- or di-siiast'tuted by 
tower alkyl; 

R is hydrogen, lower alkyl. phenyl-lower alkyl wherein phenyl is unsubstituted or substituted by tower alkyl. 
lower alkoxy. halogen or trifluoromethyt; phenyl which is unsubstituted or mono-, di- or tri-substituted by lower 
alkoxy, hydroxy, halogen, lower alkyl. cyano. nitro. triftuoromethyl. lower alkyl-(thia sulfinyl or sulfonyO. amino, 
mono- or cfi-k)wer alkylamino or, on adjacent caston atoms, by Ct-C2-alkylenedioxy or oxy-C2-C3-alkylene; or 
a heterocyclic aryl radical selected from pyridyl. tetrazolyl, triazolyl. thiazolyl, thienyl. imtdazolyl and quinolinyl. 
each unsubstituted or mono- or disubstituted by tower alkyl or halogen; biphenylyl which is unsubstituted or 
8ut3Stituted by k>wer alkyl, lower alkoxy. halogen, trifluormethyl or cyano; biphenylyl-tower alkyl wherein biphe- 
nylyl is unsul>stituted or substituted by lower alkyl, lower alkoxy, halogen, tiifluormethyl or cyano; (pyridyl, 
ttiienyl, quinolinyl or thiazolyl)-lower alkyl. trifluormethyl. Cs-Cy-cycloalkyl. Ca-Cy-cydoalkyl-lower alkyl. (oxa or 
ttiia)-C3-C6-cycloa!kyl. [(oxa or thia)-C3-C6-cycloalkyl]-lower alkyl. hydroxy-tower alkyl, lower alkanoyloxy-lower 
alkyl, lower aIkoxy-k>wer alkyl, lower alkyl-(thio, sulfinyl or sulfonyl)-lower alkyl, (amino, mono- or. di-lower 
alkylamino)-tower alkyl, lower alkanoylamino4ower all^. (NHower alkyl-piperazino or N-phenyl-lower all^- 
piperazino)-k3wer alkyl or (morpholino. thiomorpholino. piperidino, pynrolidino. pqieridyt or N-lower alkylpiperi- 
dyl)-tower alkyl; 

is hydrogen, lower alkyl; phenyl-lower alkyl wherein phenyl is unsut}stituted or substituted by lower alkyl, 
lower alkoxy, halogen, ti^ifluoromethyl or. on adjacent carbon atoms, by Ci-Cg-alkylenedioxy or oxy-Ca-Ca- 
alkytene; phenyl which is unsubstituted or substituted by lower alkyl, lowier alkoxy, halogen or ti'ifluoromethyl; 
pyridyl. thienyl, biphenylyl. biphenytyl-lower alkyl; heterocyclk; aryl-lower alkyl. wherein heterocyclic aryl is 
selected from ttiiazolyl. pyrazolyl, pyridyl, imidazolyl and tetrazolyl each unsubstituted or substituted by lower 
alkyl; triftuoromethyl. Cs-Cy-cycIoalkyI, Cs-Crcycloalkyl-lower alkyi; hydroxy-tower alkyt, lower alkanoyloxy- 
lower alkyl. lower aikoxy-lower alkyl. (phenyl or pyridyt)-lower alkoxy-lower alkyl, lower alkyl-(thio. sutfinyl or sul- 
1bnyl)-lower alkyl, (amino, mono- or di-lower alkylamino)-lower alkyl, (N-lower alkyt-piperazino or N-phenyl- 
tower alkylpiperazino) -lower alkyl. (morpholino. thiomorpholino. piperidino. pyrrolidino, pipertdyl or N-lower 
alkylpiperidyl)-lower alkyl. lower alkanoylami no-lower aikyl; Rs-CONH-lower alkyl wherein R3 represents (di- 
tower alkylamino. N-lower alkylpiperazino. morpholino. thtomorpholino. piperidino. pyrrolidino or N-alkylpiperi- 
. dyO-tower alkyl; piperidyl or N-lower alkylpiperidyl; 

R2 is hydrogen or lower alkyl; 

(b) or wherein R and together with the chain to which they are attached form a 1 ,2,3,4-tetrahydro-isoquino- 
line. piperidine. oxazolidine. thiazotidine or pyrrolidine ring, each unsut)Stituted or mono- or di-substituted by 
lower alkyl; and Ar and R2 have meaning as defined under (a); 

(c) or wherein R^ and R2 togettier witti the carbon atom to which they are attached fbrm a ring system selected 
from C3-C7-cycloalkane which is unsubstituted or substituted by lower alkyt; oxa-cydohexane, tiiia-cydohex* 
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ane, indane, tetralin and pqseridine which is unsubstituted or substituted on nitrogen by lower alkanoyt, di-tower 
alkyldmino-lower alkanoyl. tower alkoxycart)onyl, (morpholino, thtomorphofino or ptperidino)-carbonyl, lower 
alkyl» (phenyl or pyridy1)-lower aikyt. (cart^oxy, lower alkoxycartx)nyl. benzyloxycart)onyl. aminocarbonyl or 
mono- or di-lower alkytaminocartDonyl)-lower alkyl or by lower alkylsulfonyl; and Ar and R have meaning as 
defined under (a); 

wherein the term lowei'" refers to organic radicals with up to and including 7 cartx)n atoms; 

or a pharmaceutlcally acceptable prodrug derivative thereof selected from such hydroxamic adds in wNch the 

CONHOH group is derivatized In form of an 0-acyl or an Obenzyl derivative, in which O-benzyl derivative the 

benzyl group is unsubstituted or mono-, di- or tri-substituted by substituents selected from lower alkyl. lower 

alkoxy. amino, nitro, halogen and trifluoromethyl; 

or a pharmaceuticaliy acceptable salt thereof. 

A compound of formula I according to daim 5 wherein Ar Is phenyl which is unsubstituted or mono-, di- or tri-sut>- 
stituted by CrC7-alkQxy. hydroxy, phenyl-lower alkoxy, C3-C7-cydoalkyl-k>wer alkoxy. lower alkyloxy-lower alkoxy. 
halogen, bwer alkyl. cyano. nitro, trifluoromethyl, lower aikyl-(sulfinyl or sulfbnyl), amino, mono- or di-lower 
alkylamino or. on adjacent carton atoms, by Ci-C2-a(kylenedioxy or oxy-Ca-Ca-alkylene; or Ar is thienyl. isoxazolyl 
or thiazdyi each of which is unsubstituted or mono- or di-substituted by k>wer alkyl; 

R is hydrogen, lower alkyl. phenyl-lower alkyl; phenyl which is unsut)stituted or mono-, di- or tri-substituted by 
lower alkoxy. hydroxy, halogen, tower all|cyt. triftuoromethyt. or. on adjacent caxton atoms, by Ct'C2-alkylenedi- 
Qxy or oxy-C2-C3-alkylene; or a heterocyclic aryl radical selected from pyridyl. thiazolyl and quinolinyt. each 
unsuk>stituted or mono- or disubstituted by kiwer alkyl; bqahenylyt; biphenytyl-tower alkyl; (pyridyl orthienyt)- 
lower alkyl, trifluormethyl, CarCy-cydoalkyt, Cs-Cy-cydoalkyl-tower alkyl, (oxa or thiaj-Cs-Ce-cydoalkyl. [(oxa 
or thia)-C3-C6-cycloalkyl]-lower alkyl, hydroxy-lower alkyl, (N-lower alkyl-piperazino or N-phenyHower alkyl- 
piperazino)-|ower alkyl or (morpholino, thiomorpholino. piperidino, pyrrdidino. piperidyl or N-lower aikylpiperi- 
dyl)-tower alkyl; 

Ri is hydrogen, lower all^; phenyl-lower alkyl wherein phenyl is unsubstituted or substituted by lower alkyl. 
lower alkoxy. halogen, trifluoromethyl or. on adjacent carbon atoms, by Ci-C^a-alkylenedioxy; biphenylyl-lower 
alkyl; heterocyclic aryt-kswer alkyl wherein heterocydic aryl is selected from thiazolyl, pyrazolyl, pyridyl. imida- 
zolyl and tetrazolyl each unsubstituted or substituted by lower all^; Ca-Cz-cydoalkyl, Cs-Cy-cycloalkyl-lower 
alkyl. hydroxy-lower alkyl. (phenyl or pyridylj-lower alkpxy-lower alkyl. lower alkyl-(thio. sulfinyl or sulfonyl)- 
lower alkyl, (amino, mono- or di-lower alkylamino) -lower alkyl. (N-lower alkyl-piperazino or N-phenyl-lower 
alkylpiperazino)-lower alkyl. (morpholino, thiomorpholino. piperidino, pyrroltdino. piperidyl or N-lower alkyl- 
piperidyl)-lower alkyl. lower alkanoylamino-lower alkyl; Ra-CONH-lower alkyl wherein R3 represents (di-lower 
alkylamino. N-lower alkylpiperazino. morpholino, thiomorpholino. piperidino, pyn-olidino or N-alkytpiperidyl)- 
lower alkyl; piperidyl or N-lower alkylp^eridyl ; 

R2 is hydrogen or lower alkyl; 

(b) or wherein R and Ri together with the chain to which they are attached form a thiazolidine or pynolWine 
ring, each unsukistituted or mono- or di-substituted by lower alkyl; and Ar and R2 have meaning as defined 
under (a); 

(c) or wherein R^ and R2 together with the cartxih atom to which they are attached form a ring system selected 
from Cs-Cy-cycloalkane which is unsubstituted or substituted by lower alkyl; oxa-cydohexane. thia-cyclohex- 
ane and piperidine which is unsul)stituted or substituted on nitrogen by lower alkanoyl. di-lower alkylamino- 
lower alkanoyl, tower alkoxycarbonyl, (morpholino, thiomorpholino or plperklinoj-cartjonyl. lower alkyl, (phenyl 
or pyridyl)-lower alkyl. (cartxjxy, lower alkoxycartwnyl. aminocartx)nyl or mono- or di-lower alkylaminocartx)- 
nyl)-lower alkyl or by lower alkylsulfonyl; and Ar and R have meaning as defined under (a); 

a pharmaceuticaliy acceptatsle prodrug derivative thereof as defined in daim 5; or a pharmaceuticaliy accept- 
able salt thereof. 

A compound of the formula It 
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R 

HO— N— C — C-N S— <^ ^) (11) 

" Rj O ^5 



wherein 

R is hydrogen, lower alkyt, cartx)cydic aryl-lower alkyi, cartx)cydic aryt. heterocyclic aryi, biaryl. biaryHower 
alkyt, heterocyclic aryl-lower alkyl. mono- or poly-halo-lower alkyI, Cs-Cy-cycloalkyI, Ca-Cy-cycloalkyl-lower 
alM. (oxa or thiaj-Ca-Ce-cycloalkyI, [{oxa or thiaj-Ca-Cg-cycloalkyO-lower alkyi. hydroxy-lower alkyl, acyloxy- 
lower alkyt. lower alkoxy-lower alkyl. lower alkyl-(thio. suif inyl or sulfonyl)^ower alkyl. (amino, mono- or di-lower 
aIkylamino)-lower alkyl, acylamino-lower alkyl, (N-lower alkyl-piperazino or N^arbocyclic or heterocyclic aryl- 
lower alkylpiperazino)-lower alkyl. or (nrx)rpholino, thiooiorpholino, piperidino, pyrrdidino or N-lower alkylpiperl- 
dyQ-lower alkyl; 

is hydrogen, lower alkyl, carbocydic aryl-lower alkyl. carbocyclic aryl. heterocyclic aryl, biaryl. biaryl-lower 
alkyl. heterocydic aryl-lower alkyl. mono- or poly-halo-lower alkyl. Cs-Cy-cycloalkyI, Cs-Cy-cydoalkyl-lower 
alkyl, hydroxy-lower alkyi, acyloxy-lower alkyl, lower alkoxy-lower alkyl. lower alkyl-(thio. sulfinyi or sulfonyl)- 
lower alkyl. (amino, mono- or di-lower alkytamino)-lower alkyl. (N-lower alkyl-piperazino or N-cartxx:ydic or 
heterocyclic aryl-lower alkylpiperazino)-lower alkyl. (morpholino, thiomorpholino. piperidino, pyrrolidino, piperi- 
dyl or N-lower alkylpiperidyl)-k3wer alkyl. piperidyl. N-kwrer alkyt^lperidyl, or acylamirio-lower alkyt represented 
by Ra-CONH-lower alkyi; 

R2 is hydrogen; 

R3 in R3-CONH-iower alkyl is lower alkyl. cartxx;yclic or heterocyclic aryl. di-lower alkylamino. N-lower alkyl- 
piperazino. morpholino, thiomorpholino, piperidino. pyrrolidino, N-alkytpiperidyi, or (di-lower alkylamino, N- 
lower alkylpiperazino, morpholino. thiomorpholino. piperidino. pyrrolidino, pyrklyt or N:k3wer all^lpiperidyt)- 
lower alkyl; 

R4 is hydrogen, lower alkoxy. hydroxy. cartxx;ydic or heterocydic aryl-lower alkoxy. lower alkylthio or caibocy- 
die or heterocyclic aryl-lower alkylthio. lower alkyloxy-lower alkoxy, halogen, trifluoromethyl. lower alkyt, nitro 
orcyano; 

R5 is hydrogen, lower alkyl or halogen; 

or R4 and Rg together on acQacent carbon atoms represent mett^enedioxy. 6thylenedk)xy. oxyethylene or oxy- 
propylene; 

wherein the term "cartxx^dic aryl** means phenyl; phenyl that Is mono-, di- or tri-substituted by one, two or 
three radicals selected from lower alkyl. lower alkoxy, hydroxy, halogen, cyano, trifluoromethyl. tower alkylene- 
. dioxyandoxy-C2-C3-alkylene;or 1-or2-naphthyl; 
wherein the term "heterocydic aryl" means pyridyl, quinoiinyi, isoquindinyl. benzothienyl, behzofuranyl. benz- 
. opyranyl, benzothiopyranyl. furanyt, pyrrolyt. thiazolyl, oxazolyl. isoxazolyl. triazolyt. tetrazolyl, pyrazdyt, imida- 
zotyl, thienyl, or any said radical substituted by kMver alkyl or hatogen; 
wherein the term lower" refers to organic radicals with up to and induding 7 caxbon atoms; 
or a pharmaceutk^ally acceptable prodrug derivative thereof selected from such hydroxan^c adds in which the 
CONHOH group is derivatized in form of an 0-acyl or an O-benzyl derivative, in which O-benzyl derivative the 
benzyl groip is unsubstituted or mono-, di- or tri-substituted by substituents selected from lower alkyl. lower 
alkoxy, amjno, nitro. halogen and trifluoromethyl; 
or a pharmaceutically acceptable salt thereof. 

A compound of formula II 
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_._C_C <„, 



wherein 

R and together with the chain to which they are attached fomi a 1,2,3,4-tetrahydro-isoquinoline, piperidine, 
thiazolidine or pyrrolidine ring; 
R2 is hydrogen: 

R4 is hydrogen, lower alkoxy, hydroxy, cartx}cydic or heterocyclic aryl-lower alkoxy, lower alkylthio or cartx)cy- 
die or heterocyclic aryl-lower alkylthio, lower alkyloxy-kiwer alkoxy, halogen, trifluoromethyl, k>wer alkyl. nitro 
orcyano; 

.R5 is hydrogen, tower alkyl or halogen; 

or R4 and R5 together on adjacent carbon atoms represent methytenedioxy. ethylenedioxy. oxyethylene or oxy- 
propylene; 

wherein the term "cartxx:yclic aryi" means phenyl; phenyl that Is mono-, di- or tri-sul)stituted by one. two or 
three radicals selected from lower alkyl, lower alkoxy, hydroxy, halogen, cyano, trifluoromethyl. lower alkylene* 
dioxy and oxy-C2-C3-alkylene; or 1 - or 2-naphthyl; 

wherein the term "heterocyclic aryl" means pyridyl, quinolinyl, isoquinolinyl. benzothienyl, behzofuranyl. benz- 

opyranyl. benzothlopyranyl, furanyl, pyrrolyl, thiazolyl, oxazotyl, isoxazolyl. triazolyt. tetrazdyl, pyrazolyl. imkla- 

zolyt. thienyl, or any sakj radical substituted by lower alkyl or halogen; 

wherein the term lower" refers to organic radicals with up to and including 7 carbon atoms; 

or a pharmaceutically acceptable prodrug derivative thereof selected from such hydroxamic acids in which the 

CONHOH group is derivatized in form of an 0-acy1 or an 0-benzyl derivative, in which O-benzyl derivative the 

benzyl group is unsubstituted or mono-, di- or tri-sObstltuted by substituents selecfted from lower alkyl. lower 

alkoxy, amlrio, nitro. halogen and trifluoromethyl; 

or a pharmaceutically acceptable salt thereof. 

A compound of fbrnujla II 




(11) 



wherein 



R is hydrogen, lower alkyl, cartx)cyclic aryl-lower alkyl. cartx)cyclic aryl, heterocyclic aryl, blaryl, biaryl-lcwer 
alkyl, heterocyclic aryl-lower alkyl, mono- or poly-halo-lower alkyl, Ca-Cy-cydoalkyl, Ca-Cy-cycloalkyl-lower 
alkyl, (oxa or thia)-C3-C6-cycloalkyl, [(oxa or thiajrCs-Ce-cycloalkyQ-lower alkyl, hydroxy-lower alkyl, acyloxy- 
lower alkyt. tower alkDxy-<ower alkyl, lower alkyl-(thio, suit inyl or sulfonyl) -lower alkyl, (amino, mono- or di-tower 
alkylamino)-lower alkyl. acylamino-lower alkyl, (N-lower alkyl -piperazino or N-caibocyclic or heterocydic aryl- 
lower alkylpiperazino)-lower alkyl. or (morpholino, thiomorpholino. piperidino. pyrrolidine or N-lower alkytpiperi- 
dyl)-k3wer alkyl; 

Rt and R2 together with the carbon atom to which they are attached, form a ring system selected from 
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cydohexane, cydopentane. oxacydohexane. thiacydohexane. indane. tetralin, piperidine or piperidine substi- 
tuted on nitrogen by acyl, lower alkyl, cart»cydic or heterocydic aryf-lower alkyi or by lower alkyisulfonyi; 
R4 is hydrogen, lower alkoxy. hydroxy, carbocydic or heterocydic aryl-lower alkoxy. tower alkylthio or cartx)cy- 
die or heterocydic aryl-lower alkytthio. lower alkyloxy-lower alkoxy. halogen, trifluoromethyl. lower alkyt. nitro 
or cyano; 

R5 is hydrogen, lower alkyl or halogen; 

or R4 and R5 together on acjyacent cart)on atonis represent methylenedioxy, ethylenedioxy. oxyethytene or oxy- 
propylene; 

wherein the term ''cartxx:ydic aryl" means phenyl; phenyl that is mono-, di- or trl-sut)stituted by one, two or 
three radicals selected from lower alkyl. lower alkoxy, hydroxy, halogen, cyano, trtfluoromethyt. lower alkyiene- 
dioxy and oxy-C2-C3-alkylene; orl - or 2-naphthyl ; 

wherein the term "heterocydic aryl" means pyridyl. quinotinyl, isoquindinyl, benzothienyi. benzofuranyl. benz- 

opyranyl. benzbthtopyranyl. furanyl, pyrrolyl, thiazolyl. oxazolyt. isoxazolyl, triazolyl. tetrazolyl, pyrazdyl, imida- 

zolyl. thienyl. or any said radical sti)s1ituted by k)wer alkyl or hak)gen; 

wherein the term lower** refers to organic radicals with up to and including 7 cartx)n atoms; 

or a pharmaceuticaily acceptable prodrug derivative thereof sdeded from such hydroxamic acids in whidi the 

CONHOH group is derivatized in form of an 0-acyl or an 0-benzy) derivative, in which 0-benzyl derivative the 

benzyl group is unsubstituted or mono-, di- or tri-substituted by sut>stituents selected from lower alkyl. lower 

alkoxy. amino, nitro. halogen and trifluoromethyl; 

or a pharmaceuticaily acceptable salt thereof. 

1 0. A compound of formula III 



wherein R represents lower alkyl, trifluoromethyl, Cs-Cy-cydoalkyl. (oxa or thia)-C4-C5-cycloalkyl. biaryl, cartx)cy- 
die monocydic aryl or heterocydic monocyclic aryl; Ri represents hydrogen, lower alkyl. Cs-Cy-cydoalkyI, mono- 
cydlc carbocydic aryl. cartxx^ydic aryl-lower all^. heterocydic aryl-lower alkyl, kmer alkoxy-bwer alkyl. lower 
alkyl-(thio. slitfinyt or sulfbnyl)-lower alkyl, di-lower alkylamino-lower alkyl, (N-lower alkylpiperazino, morpholino, thi- 
omorpholino, piperidine or pyrrolidino)-lower alkyl or R3-CONH-lower alkyl; R3 represents lower alkyl, carbocydic 
aryl, heterocyclic aryl. di-lower alkylamino, N-lower alkylpiperazino. mapholino. thiomorpholino. piperidine. pyn-o- 
lidino, N-alkylpiperidyl, or (di-lower alkylamino, N-lower alkylpiperazino, morpholino, thiomorpholino, piperidine, 
pynrdldino or N-alkylpiperidyl) -lower alkyl; R4 represents lower alkoxy or carbocydic or heterocydic aryl-lower 
alkoxy; 

wherein the term "cartxxsydic aryl" means phenyl; phenyl that is mono-, di- or tri-substituted by one; two or three 
radicals selected from tower alkyl. lower alkoxy. hydroxy, halogen, cyano, trifluoromethyl. lower alkylenedioxy and 
oxy-C2-C3-alkylene; or 1- or 2-naphthyl: 

wherein the term 'cartxx^ydic monocydic aryl" means phenyl;.phenyl that is mono-, di- oc tri-substituted by one. 
two or three radicals selected from lower alkyl. lower alkoxy, hydroxy, halogen, cyano, trifluoromethyl. lower alkylen- 
edioxy and oxy-Ca-Cs-alkylene; 

wherein the term 'heterocyclic aryl" means pyridyl, quinolinyl. isoquindinyl. benzothienyi, benzofuranyl, benzopyra- 
nyl, benzothiopyranyl. furanyl, pyrrolyl, thiazolyl. oxazolyl. isoxazolyl. triazolyl. tetrazolyl, pyrazolyl. imidazolyl. 
thienyl. or any said radical substituted by lower alkyl or hatogen; 

wherein the term "heterocyclic monocydic aryl" means pyrkiyl. furanyl, pyrrolyl, thiazolyl. oxazolyl. isoxazdyl. tria- 
zolyl. tetrazolyl, pyrazolyl. imidazolyl, thienyl, or any said radical substituted by lower alkyl or halogen; 
wherein the term lower" refers to organic radicals with up to and including 7 cartxin atoms; 
or a pharmaceuticaily acceptable prodrug derivative thereof selected from such hydroxamic acids in which the 
CONHOH group is derivatized in form of an 0-acyl or an 0-benzyl derivative, in which 0-benzyl derivative the ben- 
zyl group is unsubstituted or mono-, di- or tri-sut>stituted by substituents selected from lower alkyl. lower alkoxy. 
amino, nitro, halogen and trifluoromethyl; 
or a pharmaceuticaily acceptable salt thereof. 



R 



o 



CH2 O 




(in) 
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11. A compound of formula III according to datm 10 wherein R represents heterocyclic monocyclic aryl selectied from 
tetrazolyl. triazolyt, thiazofyl. imidazolyl and pyridyf. each unsubstituted or substituted by lower alkyi; or R repre- 
sents phenyl or phenyl substituted by lower alkyI, lower aikoxy. halogen or trif luoromethyt; R^ represents lower alkyl, 
cydohexyl. or R3-CONH -lower alkyi wherein R3 represents (di-lower alkyiamino. N-iower alkylpiperazino. mor- 
pholtno. thiomorphoiino. ptperidino. pyrrolidino or N-alkylpiperidyO-lower alkyl; and R4 represents lower aikoxy or 
phenyl-lower aikoxy: or a pharmaceuticaily acceptable prodrug derivative thereof as defined in daim 10; or a phar- 
maceutically acceptable salt thereof. 

12. A compound of formula Hi according to daim 10 wherein R represents 2-. 3- or 4-pyrkJyl or phenyl: R^ represents 
Ci-C4-alkyl. cydohexyl or R3-CONH-Ci-C4-alkyt wherein R3 represents di-Ci-C4-alkylaminb-Ci-C4-lower alkyl; 
and R4 represents lower aikoxy; or a pharmaceuticaily acceptable prodrug derivative thereof as defined in daim 1 0; 
or a pharmaceuticaily acceptable salt thereof. 

1 3. A compound of formula 111 according to daim 10 wherein R represents 3-pyridyl or 4-pyridyl; R^ represents isopro- 
pyl or cydohexyl; and R4 represents lower aikoxy; or a pharmaceuticaily acceptable prodrug derivative thereof as 
defined in daim 10: or a pharmaceuticaily acceptable salt thereof. 

14. A compound according to any one of claims 1-13 wherein the asymmetric cartx)n to which is attached R^ is 
assigned the (R)-configuration. 

15. A compound according to claim 1 whiich is N-hydroxy-2(R)-[[4-methoxybenzenesulfonyl](3-ptcolyl)amino]-3-m6th- 
ylbutanamide. a. pharmaceuticaily acceptable prodrug derivative thereof as defined in daim 1 1 or a pharmaceuti- 
caily acceptable salt thereof. 

16. A compound according to claim 1 1 which is N-hydroxy-2(R)-[[4-methoxybenzenesutfonyl](3-picolyOamino]-3-meth- 
ylbutanamide or a pharmaceuticaily acceptable salt thereof. 

17. A compound according to claim 11 which is N-hydrc»cy-2(R)-fl4-methoxyberizenesulfbnyl](3-pkx)lyOamino]-2- 
cydohexylacetamide or a pharmaceuticaily acceptable salt, thereof. 

18. A compound according to daim 1 1 which is N-hydroxy-2(R)-D4-methQxybenzenesulfbnyl](benzyi)amino]-4-methyl- 
pentanamide or a pharmaceuticaily acceptable salt thereof. 

19. A compound according to claim 11 which is N-hydroxy-2(R)-([4-methoxybenzenesulfonyl](benzyl)amino]-6-[(N.N- 
dimethylglycyl)anfiino] hexanamide hydrochtoride or a pharrnaceutically acceptable salt t^^^ 

20. A pharmaceutical composition comprising a compound according to any one of daims 1 to 19 and a phamiaceuti- 
caliy acceptable carrier. 

21 . A compound according to any one of daims 1 to 19 for use in a method for the therapeutic treatment of the animal 
or human body. 

22. A compound accading to any one of daims 1 to 19 tor use in the treatment of stromelysin and collagenase 
dependent conditions. 

23. The use of a compound according to any one of claims 1 to 19 for ttie manufacture of a pharmaceutical comp(^- 
tion. 

24. The use of a compound according to any one of daims 1 to 1 9 for the manufadure of a pharmaceutical composition 
for the treatment of stromelysin and collagenase dependent conditions. 

25. A process for the preparation of a compound of formula I according to daim 1 . which comprises condensing a car- 
boxylic acid of formula IV. 
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R 




I 

O R| CHjO 

II 1 I II 
C — C—N-S- 

R2 O 



(IV) 



or a reactive functional derivative thereof, wtierein R. R^. R2 and Ar having meaning as defined in daim 1. with 
hydroxylamine of fbrmuta V. 



NH2OH 



optionally in protected form, or a salt thereof ; 

and. if necessary, temporarily protecting any interfering reactive group(s), and theri liberating the resulting com- 
pound of the invention; and, if required or desired, converting a resulting compound of tiie invention into another 
compound of the invention, and/or. if desired, converting a resulting free compound into a salt or a resulting salt into 
a free compound or Into another salt: and/or separating a mixture of isomers or racemates obtained into the single 
Isomers or racemates; and/or. If desired, resolving a racemate into the optical ant^xxjes. 

PatentansprQche 

1. Verbindung der Formel 1 



Ar carbocyclisches Oder heterocyclisches Aryl bedeutet; 

R Wasserstoff. Niederaikyl. cartx>cyclisches Arylniederalkyl. cartxxsyclisches Aryl. heterocyclisches Aryt. 
Biaryl, Blarylniederalkyl, heterocyclisches Arylniederalkyl. Mono- oder PolyhaldgenniederaikyI, C3-C7- 
Cydoalkyl, Cs-Cy-Cydoalkylniederialkyl, (Oxa- Oder Thia-)-C3'C6-cydoalkyl, [(Oxa- oder Thia-)-C3-Ce- 
cycloalkyf]niedera]ky1, Hydroxyniederalkyt, AcyloxyniederalkyI, NiederalKoxyniederalkyl. Niederalkyl(-thio- 
, -sutfinyl- oder -sulfonyl-jniederalkyl, (Amino-, Mono- Oder Diniederalkytamino-)niederalkyl. Acylaniinonie- 
deralkyl. (N-Nlederalkytpiperazino- oder N-cartx)cyclisches oder heterocyclisches Arytniederalkylpipera- 
zino-)niederaiky1 oder (Morpholino-. Thiomorphdino^i Piperldino-. Pynrolidino-, Pipierldyl- oder N- 
NiederalkylpiperidylOniederalkyldarstetlt: 

Ri Wasserstoff. Niederaikyl. cartxx:ydisches Arylniederalkyl. cart)pcydisches Aryl. heterocyclisches Ai-yt. 
Biaryl. Biarytniederalkyf. heterocydisches Arylniederalkyl, Mono- oder Polyhalogenniederalkyt, C3-C7- 
Cydoalkyl. Ca-Cy-Cydoalkylniederalkyi, Hydroxyniederalkyl. AcyloxyniederalkyI, NiederalKoxyniederalkyl. 
(cartx>cydisches oder heterocyclisches Aryl-)niederalkoxyni6deralKyl. Niederalkyl(-thio-, -sulfinyl- oder - 
sulfbnyl-)niederalkyl. (Amino-. Mono- oder Oiniederalkylamino-)niedera[kyl, (N-Niederalky^iperazino- 
Oder N-cartx)cydisches oder heterocydisches ArylniederaIkytpiperazino-)niederaikyl. (Morpholino-. Thio- 
morphoiino-. Piperidino-, Pyrrolidino-, Piperidyl- oder N-Niederalkylpiperidyl-)niederalkyt. Acyiaminonie- 
deralkyi, Piperidyl oder N-fsliederalkylpiperidyt darstellt; 
R2 Wasserstoff oder NiederalM darstellt; 



R 




H R2 



(I) 



(a) worin 
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(b) Oder, worin R und zusammen mit der Kette, andie sie gebunden sind, einen 1 .2,3,4-Tetrahydroisochi- 
nolin-. Pipertdin-. Oxazolidin-. Thiazolidin- Oder Pyrrolidinring bilden. jeweils unsubstituiert oder mit NiederatkyI 
substituiert; und Ar und R2. die unter (a) d^nierten Bedeutungen aufweisen; 

(c) Oder, worin R^ und R2 zusammen mit dem Kohlenstoffatom. an das sie gebunden sind. ein Ringsystem bil- 
den. ausgewdhlt aus Ca-Cy-Cycloaikan. das unsubstituiert Oder mit Niederalkyl substituiert ist; Oxacyctohe- 
xaa Thiacyclohexan, Indan, Tetraiin. Piperidin dder Piperidin, am Stickstoffatom mit Acyl. Niederalkyl, 
cait)ocyclischem oder heterocydiscbem AryfniederaIky1..(Cafboxy-. verestertem Oder amidiertem Car1x>xy- 
)niederalkyl oder mit Niederall^sulfonyl substituiert: und Ar und R die unter (a) definierte Bedeutung aufwei- 
sen: 

wobei der Ausdnick "cartjocydisches Aryl" Phenyl: Phenyl, das mit ein, zwei oder drei Resten, ausge- 
wahlt aus Niederalkyl. Niederalkoxy, Hydroxy. Hatogen. Cyano. Trifluor methyl. Niederalkylendioxy und Oxy-Ca- 
Ca-alkyten. mono-, di- oder trisubstituiert ist: oder 1 • oder 2'Naphthy1 darstellt: 

wobei der Ausdruck "heterocydisches Aryl" Pyrtdyt, Chinolinyl, Isochinoiinyl. Benzothienyl. Benzofura- 
nyl. Benzopyranyt, BenzotNopyranyl, Furanyl, Pyrrdyl, Thiazolyl, Oxazolyl. Isoxazolyt. Triazolyl. Tetrazolyl. 
Pyrazolyl. Imidazolyl, Thienyl oder einen dieser mit Niederalkyl oder Halogen sut)stituierten Reste bedeutet: 

wobei der Ausdrud< "nieder* organisdie Reste mit tis zu und einsdilieOlidi 7 Kohlenstoffatomen 
.betrifft: 

Oder ein pharmazeutisdi.vertragliches Prodrugderivat davon. ausgewdhlt aus soldien Hydroxamsau- 
ren, worin die Gruppe CONHOH in Form eines O-Acyl- oder eines 0-Benzytderivats derivatisiert ist« wobei in 
dem 0-Benzylderiyat die Benzylgruppe unsii)stituiert oder rhit Substituenten, ausgewdhK aus Niederalkyl, 
.Niederalkoxy, Amino, Nitro, Halogen und Trifluormethyl, mono-, di- oder trisubstituiert ist; 

Oder ein pharmazeutisdi vertrdglidies Salz davon. 

Verbindung nach Ansprudi 1 der Formal la 

X 
/ \ 
O CH2 CHj o 
II I i II 

. worin X Methylen oder 1 .2-Ethylen, jeweils unsubstituiert oder mit Niederalkyl sut)stituiert. wiedergibt oder 
X Sauerstoff. Schwefel oder 1.2-Phenylen wiedergibt: Ar und Rg. die wie in Ansprudi 1 definierte Bedeutung auf- 
weisen: Oder ein pharmazeutisdi vertrdgliches Prodrugderivat davon, wie in Anspruch 1 definiert: oder ein phar- 
mazeutisdi vertrdglldies Salz davon. 

Vert)indung nach Anspruch 1 der Formel lb 



.0 CHj 0 

II I. II . 
HO-N — C— ^C — N Ar (lb) 

I CH5 ^CH, II 



O 



worin Y eine direkte Bindung. geradkettiges Ci-C4-Alkyten, gegebenenfalls substituiert mit Niederalkyl, 
CH2OCH2. CH2SCH2. 1,2-Phenylen. CHg-l ,2-Phenylen oder CH2N(R6)CH2 darstellt worin Re Wasserstoff. Nie- 
deralkanoyl. Diniederalkylaminoniederalkanoyl. Aroyl. cartxx:ydisches Arylniederalkanoyl. Niederalkyl. carbocycli: 
sches Oder heterocydisches Arylniederalkyf, {Cartx)xy-, verestertes oder amidiertes Cart)oxy-)niederalkyt oder 
NiederalkylsuKbnyt darstellt: Ar und Rdie in Anspruch 1 definierte Bedeutung aufweisen: oder ein pharmazeutisdi 
vertrdgliches Prodrugderivat davon. wie in Anspruch 1 definiert: Oder ein pharmazeutisch vertrdgliches Salz davon. 

Veitx'ndung nach Anspruch 3 der Formel Ic 
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R 



I 




worin Y Sauerstoff, Schwefel, etne direkte Bindung, Methylen oder Methylen, substituiert mit NiederalkyI, 
Oder NR5 darstellt, wobei R5 Wasserstoff, Niederalkanoyi, Dinjederalkylaminoniederaikanoyl. cartx}cyclisches Aryl- 
niederalkanpyt. NiederalkyI. cartx>cycltsches oder heterocydisches ArylniederalkyI, (CarlXQcy-. veresterteis Oder 
amidiertes Caitx»cy-)niederalkyl oder Niederaikylsulfonyl darstellt: Ar urxl R die in Anspruch 1 def inierte Bedeutung 
aufweisen; oder ein pharmazeutisch vertrdgliches Prodrugderivat davon, wie in Anspruch 1 definiert; oder ein 
pharniazeutisch vertrdgliches Salz davon. 

Verbindung der Forme! I 

R 
I 

0 Ri CH9 0 

II 1 ! II 

HO- ^N-C-C- — N S ^Ar (I) 

I I II 
H R2 0 

worin Ar Phenyl, das unsubstituiert oder mit Ci-Cio-Altoxy, Hydroxy; mit Phenylhiederalkoxy, worin Phenyl 
unsubstituiert oder mit NiederalkyI. Niederalkoxy. Halogen oder Trifluormethyl substituiert ist; mit heterocyclischem 
Arylnlederalkoxy, worin heterocydisches Aryl ausgewahit ist aus Pyridyl, Tetrazolyl, Triazolyl, Thiazolyl, Thienyl. 
tmidazolyl und Chinolinyl, jeweils unsubstituiert oder mit NiederalkyI oder Halogen mono- oder disubstituiert; mit 
Ca-Cy-Cycloalkylniederaikoxy. (NiederalkyI-. Phenylriiederalkyl- oder Ca-Cy-Cycloalkylniederalkyl-jthio, Niederal- 
kyloxyniederalkoxy. Halogen. NiederalkyI. Cyano. Nitro. Trifiuormethyl, Niederalkyl(-sulfinyl oder -sulfonyl), Amino. 
Mono- Oder Diniederalkylamino oder an benachbarten Kbhienstoffatomen, mit Ci-Ca-Alkylendioxy oder Oxy-C2- 
Ca-alkylen. mono-, di- oder trisut>stituiert tst; oder Ar Thienyl. Isoxazolyl oder Thiazolyl. jeweils unsubstituiert oder 
mit NiederalkyI mono- oder disubstituiert. darstellt: 

R Wasserstoff. NiederalkyI, Phenylniederalkyl, worin Phenyl unsubstituiert oder mit NiederalkyI. Niederalkoxy, 
Halogen oder Trifluormethyl substituiert ist; Phenyl, das unsubstituiert oder mit Niederalkoxy, Hydroxy, Halo- 
gen, NiederalkyI, Cyano. Nitro. Trifluormethyl. Niederalkyl(-thio. -sulfinyl Oder -sulfonyl), Amino. Mono- Oder 
Diniederalkylamino oder an benachbarten Kohlenstoffatomen mit Ci02"Alkylendioxy oder Oxy-C2-C3-alkylen 
mono-, di- oder trisubstituiert ist; oder einen heterocydischen Arytrest. ausgewdhtt aus Pyridyl. Tetrazdyl. Tria- 
zolyl. Thiazolyl. Thienyl. Imidazolyl und Chinolinyl. jeweils unsubstituiert oder mit NiederalkyI oder Halogen 
mono- Oder disubstituiert; Biphenylyl, das unsubstituiert oder mit NiederalkyI, Niederalkoxy, Halogen. Trifluor- 
methyl Oder Cyano substituiert ist; BiphenylylniederalkyI, worin Biphenylyl unsut)stituiert Oder mit NiederalkyI. 
Niederalkoxy. Halogen, Trifluormethyl oder Cyano sut)stituiert ist; (Pyridyl-, Thienyl-. Chinolinyl- oder Thiazolyl- 
)niederalkyl, Trifluormethyl, Cs-Cy-Cydoalkyl. Ca-Cy-CydoalkylniederalkyI, (Oxa- oder Thia-j-Ca-Ce-cycloal- 
kyl. {(Oxa- oder Thia-)-C3-C6-cydoalkyl-]niederalkyl, HydroxyniederalkyI, Niederalkanoylpxyniederalkyl. Nie- 
deralkoxyniederalkyl, Niederalkyl(-thio-, -sulfinyl- oder -sulfonyl-)niederalkyl. (Amino-. Mono- . oder 
Diniederalkylamino-)nfederalkyl. Niederalkanoylaminoniederalkyl. (N-Niederalkylpiperazino- oder N-Phenyl- 
niederalkylpiperazino-)niederalkyl oder (Morpholino-. Thiomorpholino-, Piperidino-. Pynolidino-. Piperidyl- 
oder N-Niederalkylpiperidyl-)niederalkyl darstellt; 

Ri Wasserstoff, NiederalkyI, Phenylniederalkyl, worin Phenyl unsubstituiert oder mit NiederalkyI, Niederalkoxy. 
Halogen. Trifluormethyl oder an benachbarten Kohlenstoffatomen, mit Ci-C2-Alkylendioxy oder Oxy-Cg-Ca- 
alkylen substituiert ist; Phenyl, das unsut)stituiert oder mit NiederalkyI, Niederalkoxy, Halogen oder Trifluomie- 
thyl sut)stituiert ist; Pyrklyl. Thienyl. Biphenylyl. BiphenylylniederalkyI; heterocydisches ArylniederalkyI, worin 
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heterocydisches Aryt ausgewfthit ist aus Thiazotyl. Pyrazdyl. Pyridyt, Imidazolyt und Tetrazolyl, jeweils unsub- 
stituiertoder mil Niederalkyl substitidert; Triflubrmethyl. Ca-Cy-CycJoalkyi. C3-C7-CycloalkytniederaIkyl, Hydro- 
xyniederalkyl. Niederalkanoyloxyniederalkyl. Niederalkoxyniederalkyl. (Phenyl- oder Pyridyi- 
)niederaltoxyhiederalkyl. NiedefBlky1(-thio-. -sutflnyt- oder -sutfonyt-)niederalkyl, (Amino-. Mono- Oder Dinie- 
deralky1amjno-)niederalky(, (N-Niederalkylpiperazino- oder N-Phenytniederalkylpiperazino-)niederalkyt, (Mor> 
pholino-. Thiomorpholino-, Piperidino-, Pyrrolidino*. Piperidyl- oder N-Niederalkytpiperidyl-)niederalkyt, 
NiederalkanoylaminoniederalkyI; Rs-CONH-NiederalkyI, worin (Diniederalkylamino-. N-Niederalkylpipera- 
zino*. Morpholino-, TTiiomorpholino-. Pipericfino-, Pyrrolidino- oder N-Alkylpiperidy1-)niederalkyl; Pipertdyl Oder 
N-Niederalkylpiperidyl darsteltt; 
R2 Wasserstoff Oder Niederalkyl darstelrt; 

(b) Oder, worin R und Ri zusammen mit der Kette. an die sie gebunden sind. einen 1 .2,3.4-Tetrahydroisochi- 
nolin-. Piperidin-, Oxazofidin-. Thiazolidin- oder Pyrrolidinring bikten, jewetis unsubstituiert oder mit Niederalkyl 
mono- Oder disubstituiert; und Ar und R2. die unter (a) definierte Bedeutung aufweisen; 

(c) Oder, worin R^ und R2 zusammen mit dem Kbhfenstoffatom. an das sie gebunden sind. ein Ringsystem bil- 
den. ausgewdhit aus Cs-Cy-Cycloalkan, das unsubstituiert oder mit Niederalkyl substituiert ist; Oxacyciohe- 
xan. Thiacyclohexan, Indan. Tetralin und Piperidin, das unsubstituiert oder am Stickstoffatom mit 
Niederalkanoyl. Dinied^lkylaminoniederalkanoyl. Niederalkoxycartx)nyt. (Morpholino-, Thiomorphofino- oder 
Piperidino-)cartx)ny1. Niederalkyl (Phenyl- oder Pyridyl-)niederalkyt. (Cartx)xy-. Niederalkoxycartjonyl-. Benzy- 
loxycartx)nyl-. Aminocait>onyl- oder Mono- oder Diniederalkylaminocart>onyl-)niederalkyl oder mit Niederal- 
kylsulfbnyl substituiert ist; und Ar und R die unter (a) definierte Bedeutung aufweisen; 

wobei der Ausdruck "nieder" sich auf organische Reste mit bis zu und eInschlieBlich 7 Kohtenstoffato- 
men bezieht; 

Oder ein pharmazeutisch vertrdgliches Prodrugderivat davon, ausgewdhit aus solchen Hydroxamsdu- 
ren. worin die Gruppe CONHOH in Form eines O-Acyl- oder eines O-Benzytderivates derivatisiert ist, wobei in 
dem 0-Benzylderivat die Benzylgruppe unsubstituiert oder mit Substituenten. ausgewdhlt aus Niederalkyl, 
Niederalkoxy. Amino. Nitro. Halogen und Trif luormethyt. mono-, di- Oder trisubstitulert ist; 

Oder ein pharmazeutisch vertragliches Salz davon. 

Vertxndung der Formel I nach Anspruch 5. worin Ar Phenyl, das unsubstituiert oder mit CrC7-AIKDxy. Hydroxy, 
Phenylniederalkoxy. Ca-Cy-Cycloalkylniederalkoxy. Niederalkyloxyniederalkoxy. Halogen, Niederalkyl. Cyano, 
Nitro. Trifluormethyi, Niederalkyt(-sulf inyl oder -sulfbnyl). Amino, Mono- oder Diniederalkylamino Oder an benach- 
barten Kohlenstoffatomen. mit Ci-C2-Alkylendioxy oder Oxy-Ca-Ca-alkylen noono-. di- Oder trisubstituiert ist, dar- 
stellt; Oder Ar Thienyl. Isoxazolyl oder Thiazdyl, jeweils unsubstituiert oder mit Niederalkyl mono- Oder 
disut>stituiert. darstellt; 

R Wasserstoff, Niederalkyl. Phenylniederalkyl; Phenyl, das unsubstituiert oder mit Niederalkoxy. Hydroxy, 
Halogen. Niederalkyl. Trifluormethyi. oder an benachbarten Kohlenstoffatomen, m'rt Ci-C2-Alkylendioxy oder 
Oxy-C2-C3-aIkylen mono-, di- oder trisubstituiert ist; oder einen heterocydisdien Arylrest. ausgewahft aus 
Pyridyi. Thiazdyl und Chinolinyt, jeweils unsubstituiert oder mit Niederalkyl mono- oder disubstituiert; Biphe- 
nylyl; BiphenylylniederalkyI; (Pyridyi- Oder Thienyl-)niederalkyl, Trifluormethyi, C3-C7-Cydoalkyl, Ca-CT-Cydo- 
alkylniederalkyl, (Oxa- oder Thia-)-C3-C6-cydoalkyl, [(Oxa- oder Thia-)-C3-Ce-cydoalky!]niederalkyl, 
HydroxyniederalkyI, (N-Niederalkylpiperazino- oder N-PhenylniederalkyIpiperazino-)niederalkyl oder (Morpho- 
lino-. Thiomorpholtno-. PiperidinQ-. Pyrrolidino-. Piperidyl- oder N-Niederalkytpiperidyt-)niederaIkyt darstellt; 
R^ Wasserstoff. Niederalkyl; PhenylnlederalkyI, worin Phenyl unsubstituiert oder mit Niederalkyl, Niederalkoxy. 
Halogen. Trifluormethyi oder an benadibarteh Kohlenstoffatomen, mit Ci-C2-Alkylendioxy substituiert ist; 
BiphenylylniederalkyI; heterocydisdies ArylniederalkyI, worin heterocydisdies Aryl ausgewdhlt ist aus Thia- 
zolyl, Pyrazolyl. Pyridyi. Imidazolyl und Tetrazolyl, jeweils unsubstituiert oder mit Niederalkyl substituiert; C3- 
Cy-Cydoalkyl, Cs-Cy-CydoalkylniederalkyI, HydroxyniederalkyI, (Phenyl- oder Pyridyl-)niederalkoxyniederal- 
kyl. Niederalkyl(-thio-. -sulfinyl- oder •sulfonyl-)niederalkyl, (Amino-, Mono- oder Diniederalkylamino-)niederal- 
kyl. (N-Niederalkytpiperazino- oder N-Phenylniederalkylpiperazino-)niederalkyl. (Morpholino-. 
Thiomorpholino-. Piperidino-. Pyrrolidino-. Piperidyl- oder N-Niederalkylpiperidyl-)niederalkyl. Niederalkanoyl- 
aminoniederalkyI. R3-C0NH-Niederalkyl, worin R3 (Diniederalkylamino-. N-Niederalkyipiperazino-. Morpho- 
lino-. Tliiomorpholino-. Piperidino-, Pyn-olidino- Oder N-Alkylpiperidyl-)niederalkyl; Piperidyl oder N- 
Niederalkylpiperidyl wiedergibt, darstellt; 
R2 Wasserstoff oder Niederalkyl darstellt; 

(b) Oder, worin R und R^ zusammen mit der Kette, an die sie gebunden sind, einen Thiazolidin- oder Pyrroli- 
dinring. jeweils unsubstituiert oder mit Niederalkyl nrwno- Oder disubstituiert, bilden und Ar und R2, die unter 
(a) definierte Bedeutung aufweisen; 

(c) Oder, worin R^ und Ra zusammen mit den Kohlenstoffatom. an das sie gebunden sind. ein Ringsystem bil- 
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den. ausgewahtt aus Ca-Cy-Cycloaikan, das unsubstituiert Oder mtt Niederalkyi substituiert ist; Oxacyclohe- 
xan. Thiacydohexan und Piperidin. das unsubstituiert Oder am Stickstoffatom mit Niederalkanoyl. 
OiniederalkytaminoniederalkanoyI, Niederalkoxycaitx)nyl. (Morpholino-. Thiomorpholino- Oder Piperidino-)€ar- 
bonyl. Niederalkyi, (Phenyl- Oder Pyridyl-)niederalkyi. (Cartoxy-. Niederattoxycartx)nyl-, Aminocarbonyl' Oder 
Mono- Oder Diniederalky1aminocarbonyl-)niederalky1 Oder mit NiederatkylsuHbnyl substituiert ist; und Ar und R 
die unter (a) definierte Bedeutung aufweisen; 

ein pharmazeutisch vertrdgliches Prodrugderivat davon, wie in Anspruch 5 definiert, Oder ein pharma- 
zeutisch vertragliches Salz davon. 

Verbindung der Formel II 



R Wasserstoff. Niederalkyi, carbocyclisches ArylniederalkyI, carbocyclisches Aryl. heterocyclisches Aryt, Bia- 
ryl, BiarytniederalkyI, heterocyclisches ArylniederalkyI, Mono- Oder Polyhalogenniederaikyt. Ca-Cy-Cydoalkyl. 
Ca-Cy-Cycloalkylniederalkyt. (Oxa- Oder ThiaO-Ca-Ce-cydoalkyI, ((Oxa- oder Thia-)-C3-C6-cycloalkyl-]nieder- 
alkyl. HydroxyniederalkyI, Acyk>xyniederalkyl, Niederalkoxyniederaikyl. Niederaikyl(-thio-, -sutfinyl- oder -suffo- 
nyl-)nlederalkyl. (Amino-. Mono- oder DiniederaIkytamlno-)niederalkyl, Acfylaminoniederatkyt. (N- 
Niederalkytplperazino- oder N^arbocyclisches oder heterocydisches Arylniederalkylpiperazino-}niederalkyl 
Oder (Morpholino-. Thiomorpholino-. Piperidino-, Pyrroiidino- Oder N-NiederalkylpiperidylOniederalkyI darstellt; 
R^ Wasserstoff. Niederalkyi, carbocydisches ArylniederalkyI, cartx)cyc(isches Aryl, heterocydisches Aryl, Bia- 
ryl, Biarylniederalkyl. heterocyclisches ArylniederalkyI. Mono- oder PolyhalogenniederaikyI, Cs-Cy-Cydoalkyl. 
Cs-Cy-CycloalkylniederalkyI, HydroxyniederalkyI. Acyloxyniederalkyl. Niederalkoxyniederaikyl. Niederalkyf(- 
thio-, -sulfinyl- oder -sutfonyt-)niederalkyl. (Amino-, Mono- oder Oiniederatkylamino-)niederalkyl. (N-Niederal- 
kylpiperazino- oder N-cartx>cyclisches oder heterocyclisches Arylniederaikylpiperazino-)niederalkyl. (Morpho- 
lino-. Thiomorpholino-. Piperidino-. Pyrroiidino-. Pipertdyt- oder N-Niedera]l^iperidyt-)niederalkyl. Piperidyl. 
N-Niederalkylpiperidyt oder Acylaminoniederalkyl. wiedergegeben durch Rs-GONH-NlederalkyI, darstellt; 
R2 Wasserstoff darstellt; 

R3 in Ra-CONH-Niederalkyl Niederalkyi. carbocydisches oder heterocyclisches Aryl. Diniederalkylamino, N- 
Niederalkylpiperazino, Morpholino, Thiomorpholino, Piperidino, Pyrroiidino. N-Alkylpiperidyl oder (Diniederal- 
kylamino-, N-Niederalkylpiperazino-, Morpholino-, Thionrorpholino-, Piperidino-, Pyrroiidino-, Pyridyl- oder N- 
Niederalkylpiperidy1-)niederalkyl darstellt ; 

.R4 Wasserstoff. Niederalkoxy. Hydroxy, carbocydisches oder heterocydisches Arylniederalkoxy, Ni.ederal- 
kylthio Oder caibocydisches oder heterocydisches Arytniederalkylthio, Niederalkyloxyniederalkoxy, Halogen, 
Trifluormethyl, Niederalkyi. Nitrp Oder Cyano darstellt; 
R5 Wasserstoff. Niederalkyi oder Halogen darstellt; 

Oder R4 und R5 zusammen an benachbarten Kbhlenstoffatomien Methylendioxy, Ethylendtoxy. Oxyethylen oder 
Oxypropylen darstellen; 

wobei der Ausdruck "cari^ocydisches Aryl" Phenyl; Phenyl, das mit ein. zwei oder drei Resten, ausge- 
wahttaus Niederalkyi. Niederalkoxy, Hydroxy, Halogen. Cyano. Trifluormethyl, Niederalkylendioxy und Oxy-C2- 
Cs-alkylen, nfK>no-. di- Oder trisubstituiert ist; Oder 1 - Oder 2-Naphthyl tped^ 

wobei der Ausdruck "heterocyclisches Aryl" Pyrkfyl, Chinolinyl, IspcNnolinyl. Benzothienyl, Benzofura- 
nyl. Benzopyranyl. Benzothiopyranyl, Furanyl, Pyrrdyl. TTiiazolyl, Oxazdyl, Isoxazolyl. Triazolyl, Tetrazolyl, 
Pyrazolyl, Imidazolyl. Thienyl oder einen mit Niederalkyi oder Halogen substituierten Rest bedeutet; 

wobei der Ausdruck "nieder sich auf organische Reste mit bis zu und einschlieBlich 7 Kohlenstoffato- 
men bezieht; 

Oder ein pharmazeutisch vertragliches Prodrugderivat davon. ausgewahit aus solchen Hydroxamsdu- 
ren. worin die Gruppe CONHOH in Form eines 0-Acyl- oder eines 0-Benzylderivats derivatisiert Ist.- wobei in 
dem OBenzylderivat die Benzylgrippe unsubstituiert oder mit Substituenten. ausgewahit aus Niederalkyi. 



R 




worin 
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Niederalkoxy. Amino, Nitro, Halogen Oder Trif luormethyl. mono-, di- Oder trisubstituiert ist; 
Oder ein pharmazeutisch vertrdgliches Salz davon. 

8. Verbindung der Forme! li 



10 



IS 



40 



AS 



wonn 

R und Ri zusammen mit der Kette, an die sie gebunden sind. einen 1 .2.3.4-Tetrahydroi50chinolin-. Piperidin-, 

Thiazolidin- Oder Pyrrolidinring bikJen; 
20 R2 Wasserstoffdarsteltt; 

R4 Wasserstoff, Niederalkoxy. Hydroxy, carbocydisches Oder heterocydisches Arylnlederalkoxy. Nlederal- 

kylthio Oder carbocydisches Oder heterocydisches ArylniederalKylthio. Niedjeralkyloxyniederalkoxy. Halogen, 

Trifluormethyl, Niederalkyl. Nitro Oder Cyano darsteilt; 

R5 Wasserstoff. Niederalkyl oder Halogen darstelH; 
25 Oder R4 und R5 zusammen an den benachbarten KoNenstoffatomen Methylendioxy, Etfiylendioxy. Oxyethylen 

Oder Oxypropyten darsteilen; 

wobei der Ausdruck "carbocydisches Aryl" Phenyl; Phenyl, das mit ein, zwei Oder drei Resten, ausge- 

wdhltaus Niederalkyl. Niederalkoxy, Hydroxy. Halogen, Cyano. Trifluormetfiyl. Niederalkylendioxy und OxyrCg- 

Ca^Ikylen. mono-, di- oder trisut>stituiert ist; oder 1- oder 2-Naphthyl bedeutet; 
30 wobei der Ausdruck "heterocydisches Aryi" Pyridyl, Chinolinyl, tsochinolinyl, Benzothienyt, Benzofura- 

nyl, Benzopyranyl, Benzothiopyranyl. Furanyl, Pyn-olyl, Thiazotyl, Oxazdyl, Isoxazolyl, Triazolyl, TetrazoiyI, 

Pyrazolyl, Imidazolyl, Thienyl oder einen dieser mit Niederalkyl oder Halogen substituierten Reste bedeutet; 
wobei der Ausdruck "nieder" sich auf organische Reste mit bis zu und einschlieBlich 7 l^lenstoffato- 

menbezieht; 

35 Oder ein pharmazeutisch vertragliches Prodrugderivat davon. ausgewahit aus solchen Hydroxamsfiu- 

ren, worin die Gn43pe CONHOH In Form eines O-Acyt oder eines 0-Benzylderivats derivatisiert ist. wobei in 
dem 0-Benzylderivat die Benzylgruppe unsubstituiert oder mit Substituenten, ausgewdhH aus Niederalkyl, 
Niederalkoxy, Amino, Nitro, Halogen und Trifluormethyl, mono-, di- Oder trisubstituiert ist; 
Oder ein pharmazeutisch vertrdgliches Salz davon. 



9. Verbindung der Formel II 



" R-, 

so 



R 

I 

HO— N-C-C-N S — (f ^) (II) 



worin 

55 R Wasserstoff, Niederalkyl. carbocydisches Arytniederaikyl. cartxx:ydisches Aryl, heterocydisches Aryl. Bia- 

ryl, BiarylniederalkyI, heterocydisches Arylniederalkyl. Mono- oder Polyhalogenniederalkyl. Ca-Cy-CydoalkyI, 
Ca-Cy-Cydoalkylniederalkyl. (Oxa- oder Thia-j-Ca-Ce-cydoalkyl. [(Oxa- oder Thia-)-C3-C6-cydoalkyl-]nieder- 
alkyl. Hydroxyniederalkyl. Acyloxyniederalkyl, Niederalkoxyniederalkyl, Niederalky!(-thio-, -sulfinyl- oder -sulfo- 
nyl-)niederalkyl, (Amino-. Mono- oder Diniederalkylamino-)niederalkyl, Acytaminoniederalkyl. (N- 
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Niederatkylpiperazino- Oder N-cartxx^ycfisdies Oder heterocydisches 'Arytniedera!kylptperazino-)niedeFalM 
oder(Morphoiino% Thiomorpholino-. Piperidino-. Pyrrolidino- Oder N-Niederalkytpipe"dy1')niederal}^darsteltt; 

und R2 zusammen mitdem Kbhienstoffatom, an das sie gebunden sind, ein Ringsystem biWen. ausgewahit 
aus Cydohexan. Cydopentan. Oxacydohexan. Thiacydohexan, Indan, Tetralin. Piperidin oder Piperidin. sub- 
stituiert am Stekstoffatom mit Acyl, Niederalkyt> carfoocydisdiem oder heterocydisdiem Arytniedemlkyl oder 
mit Niederalkylsulfonyl; 

R4 Wasserstoff, Niederalkoxy, Hydroxy, carbocydisdies oder heterocydisches Arylniederalkoxy, Niederal- 
kylthio Oder cartocydisches oder heterocydisches Arylniederalkytthio. Niederalkyloxyniederalkoxy. Halogen. 
Mluormethyl. Niederaikyl. Nitro oder Cyano darstellt; 
R5 Wasserstoff, Niederaikyl oder Halogen darstellt; 

Oder R4 und R5 zusammen mit den benachbarten Kohtenstoffatomen Methylendioxy. Ethylendioxy, Oxyethyten 
Oder Oxypropyten wiedergeben; 

wobei der Ausdruck "cartx)cydisches Aryl" Phenyl; Phenyl, das mit ein. zwei Oder drei Resten, ausge- 
w&hltaus Niederaikyl. Niederalkoxy. Hydroxy. Halogen. Cyano, Mluormethyl, Niederalkyl^ndioxy und Qxy-C2- 
Ca^lkyten mono-, di- oder trisubstituiert ist; oder 1- oder 2-Naphthyl bedeutet; 

wobei der Ausdruck "heterocydisches Aryl" Pyridyt, Chinolinyl. Isochindinyl, Benzothienyl, Benzofura- 
nyl, Benzopyranyl. Benzothiopyranyl, Furanyl, Pyrrdyl, Thiazolyl, Oxazdyl, Isoxazolyl, Triazolyl, Tetrazolyl, 
Pyrazolyl, Imidazolyt. Thienyl oder einen dieser mit.NiederalkyI oder Halogen substituierten Reste bedeutet; 

wobei der Ausdruck "nieder sich auf organlsche Reste mit bis zu und einschlieBllch 7 t^hlenstoffato- 
menbezieht; 

Oder ein pharmazeutisch vertrdgliches Prodrugderivat davon, ausgewdhlt aus solchen Hydroxamsdu- 
ren. worin die Gruppe CONHOH in Form eines 6-Acyl- oder eines O-Benzylderivats derivatisiert ist. wobei In 
dem 6-Benzytderivat die Benzylgruppe unsUbstituiert oder mit Substituenten, ausgewahit aus Niederaikyl, 
Niederalkoxy. Amino, Nitro, Halogen und Trifluormethyl, mono-, di- Oder trisuk)Stituiert ist; 

Oder ein pharmazeutisch vertragliches Salz davon. . 

10. Verbindung der Formel III 



worin R Niederaikyl, Trifluormethyl, Cs-Cy-Cydoalkyl, (Oxa- oder Thia-)-C4-C5-cycloalkyl. Biaryl, cartx)cycli- 
sches monocydisches Aryl oder heterocydisches monocyciisches Aryl wiedergibt; R^ Wasserstoff, Niederaikyl. 
C5-C7-Cycioalky1. monocyciisches cartx)cydisches Aryl. carbocyclisches Arylniederalkyl. heterocydisches Aryl- 
niederalkyl. Niederalkoxyniederalkyl. Niederalkyl(-thio-, -suifinyl- oder -sutfonyl-)niederalkyl. Diniederalkylamino- 
niederalkyt. (N-Niederaikylpiperazino-. Morpholino-, TTuonnorpholino-. Piperidino- Oder Pyrrolkjino-)niederalkyl 
Oder R3-C0NH-Niederalkyl wiedergibt; R3 Niederaikyl, cartxx;ydisches Aryl, heterocydisches Aryl, Diniederaiky- 
lamino. N-Niederalkylpiperazino. Morpholino. Thiomorphdiino, Pqperldino. Pyn-olidino. N-AIl^pipeiidyt Oder (Dinie- 
deralkylamino-, N-Niederalkylpiperazino-. Morpholino-. Thionnrpholino-. Piperidino-. Pyrrolidino- oder N- 
Alkylpiperidyt-)niederalkyl wiedergibt; R4 Niederalkoxy oder cart)ocydisches.oder heterocydisches Arylniederalk- 
oxy wiedergibt; 

wobei der Ausdruck "cartx)cyclisches Aryl" Phenyl; Phenyl, das mit ein. zwei oder drei Resten, ausgewdhlt 
aus Niederaikyl. Niederalkoxy. Hydroxy, Halogen, Cyano, Trifluormethyl. Niederalkylendioxy und Oxy-C2-C3-alky- 
len. mono-, di- oder trisubstituiert ist; oder 1 - oder 2-Naphthyl bedeutet; 

wobei der Ausdruck "cartxx^ydisches monocydisches Aryl" Phenyl;. Phenyl, das mit ein, zwei oder drei 
Resten, ausgewahit aus Niederaikyl, Niederalkoxy, Hydroxy. Halogen. Cyano. Trifluonnethyl, Niederalkylendioxy 
und Oxy-C2-C3-alkylen; mono-, di- Oder trisubstituiert ist. bedeutet; 

wobei der Ausdruck "heterocydisches Aryl" Pyridyl. Chirx)linyl. Isochindinyl. Benzothienyl. Benzofuranyl. 
Benzopyranyl, Benzothiopyranyl. Furanyl. Pyrrolyl. Thiazolyl, Oxazolyl. Isoxazolyl, Triazolyt, Tetrazdyl. Pyrazolyl. 
Imidazolyl. Thienyl oder einen dieser mit Niederaikyl oder Halogen sut>stituierten Reste bedeutet; 

wobei der Ausdrudc 'heterocydisches monocyciisches Aryl' Pyridyl, Furanyl, Pyrrolyl. Thiazolyl, Oxazolyl. 
isoxazdyl. Triazolyl. Tetrazdyl. Pyrazolyl. Imidazdyl, Thienyl oder einen dieser mit Niederaikyl oder Halogen sub- 
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stituierten Restebedeutet; 

wobei der Ausdruck "nieder" sich auf organische Reste mit bis zu und einschliefSlich 7 Kohlenstoflatomen 
bezieht; 

Oder ein pharmazeutisch vertragliches Prodrugderivat davon, ausgewahlt aus sotctien Hydroxamsauren, 
worin dii3 Gatppe CX)NHOH in i=brm eines 0-Acyl- Oder eines 0-Benzylderivats derivatisiert ist, wobei in dem O- 
Benzylderivat die Benzylgruppe unsubstituiert Oder mit Substituenten. ausgewahK aus Niederaliiyl. NiederalKoxy. 
Amino. Nitro. Halogen und Trifluormethyl. mono-, di- Oder trisubstituiert ist; 

Oder ein pharmazeutisch vertrdgliches Salz davon. 

11. Verbindung der Fbrmel 111 nach Anspruch 10, worin R heterocyclisches monocydisches Aryl, ausgewahit aus 
Tetrazolyl, Triazolyl. Thiazolyl. Imidazdyl und Pyridyt. jeweils unsubstituiert oder mit NiederalkyI sit)stituiert, wie- 
dergibt; Oder R Phenyl Oder Phenyl, substituiert mit NiederalkyI. Niederalkoxy. Halogen oder Trifluormethyl. wieder- 
gibt; R^ NiederalkyI. Cyctohexyl oder Ra-CONH-Niederalkyl wiedergibt. worin R3 (Diniederalkyiamino-. N- 
Niederalkytpiperazino-i Morpholino-, Thiomorpholino% Piperidino-. Pyrrolidino- Oder N-Alkylptperidyl-)niederalkyl 
wiedergibt und R4 Niederalkoxy oder Phenylniederalkoxy wiedergibt; oder ein pharmazeutisch vertrfigliches Prod- 
rugderivat davon, wie in Anspruch 10 definiert. oder ein pharmazeutisch vertrdgliches Salz davon. 

12. Verbindung der Formel III nach Anspruch 10. worin R 2-. 3- oder 4-Pyrrdyl oder Phenyl wiedergibt; Ri Ci-C4-Alkyl. 
Cyctohexyl oder R3-CONH-CrC4-Alkyl wiedergibt worin R3 pi-Ci-C4-aikylamino-Ci-C4-niederalkyl wiedergibt; 
und R4 Niederalkoxy wiedergibt; oder ein pharmazeutisch vertrdgliches Prodrugderivat davon. wie in Anspruch 10 
definiert; Oder ein pharmazeutisch vertrfigliches Salz davon. 

1 3. Vert)indung der Formel 111 nach Anspruch 10. worin R 3-Pyridyl oder 4-Pyridyl wiedergibt; R^ Isopropyl oder Cydo- 
hexyl wiedergit]t; und R4 Niederalkoxy wiedergibt; oder ein pharmazeutisch vertrdgliches Prodrugderivat davon, 
wie in Anspruch 1 0 definiert; oder ein pharmazeutisch vertrdgliches Salz davon. 

14. Verbindung nach einem der Anspruche 1-13. worin das asymmetrische C-Atom, an das R^ gebunden ist. der (R)- 
Konfiguratidn zuzuordnen ist. 

15. Verbindung nach Anspruch 1. die N-Hydroxy-2(R)4[4Hii6thoxybenzolsuifbnyQ(3i3loolyl)amino]-3-methylbuta 
Oder ein pharmazeutisch vertrdgliches Prodrugderivat davon. wie in Anspruch 1 1 definiert oder ein pharmazeu- 
tisch vertrdgliches Salz davon darsteltt. 

16. Verbindung nach Anspruch 11. die N-Hydroxy-2(R)-[[4-methQxybenzolsulfonyl](3-picolyl)amino]-3-methylbu- 
tananud Oder ein pharmazeutisch vertrdgliches Salz davon darsteltt 

17. Vertxndung nach Anspruch 11. die N-Hydroxy-2(R)-[[4-methoxybenzotsuHbnyl](3-picolyl)amino]-2-cyck)hexytaoet- 
anfud Oder ein pharmazeutisch vertrdgliches Salz davon darstellt. 

18. Verbindung nach Anspruch 11. die N-Hydroxy-2(R)-[[4-methoxybenzolsuH6nyl](benzyl)amino]-4-methylpen- 
tanamid Oder ein pharmazeutisch vertrdgliches Salz davon darstellt. 

19. Vert}indung nach Anspruch 1 1 . die N-Hydroxy-2(R)-[[4-nrtethoxybenzolsul1bnyq(benzyOamino]-6-((N.N<lim 
cyl)amino]hexanantidhydrochlorid oder ^n pharmazeutisch vertrdgliches Salz davon darstellt. 

20. Pharmazeutlsche Zusammensetzung..umfa8send eine Veitindung riach einem der AnsprQctie 1 bis 19 und einen 
pharmazeutisch vertrdglichen Trdger. 

21. Verfc}indung nach einem der AnsprOche 1 bis 19 zur Venwendung in einem Verfahren zur therapeutischen Behand- 
lung des tierischen oder menschlichen KOrpers. 

22. Vert)indung nach einem der AnsprOche 1 bis 19 zur Venwendung bei der Behandlung von Strpmelysin und Colla- 
genase-abhdngigen Zustdnden. 

23. VenA/endung einer Verbindung nach einem der AnsprOche 1 bis 19 zur Herstellung einer pharmazeutischen 
Zusammensetzung. 

24. Venvenduhg einer Vertwndung nach einem der AnsprOche 1 bis .19 zur Herstellung einer phaniiazeutischen 
Zusammensetzung fOr die Behandlung von Stromelysin und Collagenase-at)hdngigen Zustdnden. 
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25. Verfahren zur Heistellung einer Veitindung der Formel I nach Anspruch 1 , umfassend Kbndensieren einer Carbon- 
sdurederFbrmel IV 



0 Ri CH9 0 

II r I II 

HO— C-C — ^— S hr (IV) 

I II 

Oder eines reaktiven funktionellen Derivats davon. worin R. R^. R2 und Ar die in Anspruch 1 definierte 
Bedeutung aufwelsen, mtt Hydroxylannin der R)rmel V 

NH2-OH (V). 
gegebenenfalls in geschotzter Form oder einem Salz davon 

und falls erforderlich. vorQbergehendes Schutzen der stOrenden reaktiven Gruppe(n) und anschlieBend 
Freisetzen der erhaltenen Verbindung der Erf indung und falls erforderlich Oder gewunscht Umwandein der erhal- 
tenen Verbindung der Erfindung in eine andere Verbindung der Erf indung und/oder falls gewOnscht, Umwandein 
einer erhaltenen freien Verbindung in ein Salz Oder eines erhaltenen Seizes in eine freie Verbindung Oder in ein 
anderes Salz und/oder Trennen eines Gemisches von Isomeren oder Racematen in die einzelnen Isomeren und 
Racemate; und/oder falls erwQnscht. Auftrennen eines Racenfiats in die optischen Ari^ 

Revendications 

1. Cornpos^ de formule I 



O Ri CH2 O 

HO-N-C-C-N S-Ar (I) 

H O 



(a)ou 



Ar est un aryle carbocydique ou h6t6rocyclique ; 

R est un hydrogdne. alkyle inf 6rieur, (aryle carbocyclique)-alkyle infdrleur, aryle carbocydique, aryle h6td- 
rocydique, biaryle. biaryl-alkyle inf^rieur, (aryle h6t6rocydique)-alkyle Inf6rieur, mono- ou polyhajoalkyle 
inf^rieur. cycloalkyle C3 - C7. (cydoalkyle C3 • Cy^alkyle inf^rieur. (oxa ou thia)-cydoalkyte C3 - Ce. [(oxa 
ou thia) -cycloalkyle C3 - CgJ-alkyle inf^rieur, hydroxy-aikyte inf^rieur, acyloxy-alkyle inf^ieur, (atcoxy inf6- 
rieur)-alkyle inf6rieur, (alkyle inf6rieur)-(thio, sulfinyl- ou sulfonyl)-alkyle inf6rieur, (amino, mono- ou dialk- 
ylamino Inf6rieur)-alkyle inf^rieur, acylamlno-alkyle inf6rieur, (N-a!kylpip6razino inf^rieur ou N-(aryle 
carbocydique ou h6t6rocydique)-alkylpip6razino inf6rieur)'alkyle inf^rieur, ou (morphdino. thiomorpho- 
lino. pip^ridino. pyrrolidlna pip^ndyt ou N-all^ip6ridyl inf^ieur)^kyte inf^rieur. 
Ri est un hydrog^ne. alkyle inf^rieur. (aryle caibocydique)-a]ky1e inf^rieur. aryle carbocydique'. aryle 
h^t^rocydique. biaryle. biaryl-alkyle inf^rieur. (aryle h6t6rocydique)-aikyle Inf^rleur. mono* ou poly- 
haloalkyle inf6rieur, cycloalkyle C3 - C7, (cydoalkyle C3 - Cyj-alkyle inf6rieur, hydroxy-alkyle inf6rieur, acy- 
loxy-alkyle inf6rieur, (alcoxy inf6rieur)-alky1e inf6rieur, (aryle carbocydique ou h6t6rocydique)-(alcoxy 
inf6rieur)-alkyte inf6rieur. (alkyle inf6rieur)-(thlo. . sulfinyl ou sulfonyQ-alkyle inf6rieur, (amino, mono- ou 
dialkytamino inf6rieur)-alkyle inf^rieur, [(N-alkylpip6razino inf^rieur ou N-(aryle cartx)cydique ou h6t6rocy- 
dk:|ue)-alkylpip6razino inf6rieur]-alkyle inf^rieur, (morpholino, thiomorpholino. pip6rtdino, pyrrolidino, pip^ 
ridyl ou N-alkylpip6ridyle inf6rieur)-alkyle inf^rieur. acylamino-alkyle inf6rieur. pip6ridyi- ou N- 
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alkylpip^ridyle inf^rieur, 

R2 est un hydrog^ne ou un alkyle inf^rieur. 

ou (b) oD R et forment ensemble avec la chatne k laquelle ils sont fix6s un cyde 1,2.3.4-t6trahydroisoquh 
nol^ine. pip^ridine. oxazolidine. thiazolidine ou pyn-oltdine. chacun 6tant non Gubstitu6 ou sub8titu6 par un alk- 
yle inf^rieur ; et Ar et ont les significations donn^es en (a) ; 

ou (c) ou Ri et R2 avec Tatome de cartx3ne auquel ils sont f ix6s. forment un syst^me cydique Ghoisi parmi les 
cydoatcanes C3.7 qui sont non subsUtu^s ou substituds par un alkyle inf6rieur ; oxa-cydohexane. thia-cydo- 
hexane. indane. t^traline. plp^ridine ou plp^ridine substitu^ sur Tazote par un acyle, alkyle inf6rieur. (aryle 
caitx)cydique ou h6t6rocydique)-alkyte inf 6rieur, (cartx)xy. carboxy est^iif 16 ou amid6)-alkyte inf6rieur, ou par 
un alkytsuKonyle inf^rieur ; et Ar et R ont les significations donn6es en (a) ; 

oij le terme "aryle carbocydique" repr^sente un ph6nyle ; un ph^nyle qui est mono-, di- ou tri-substitu6 
par un, deux ou trols radicaux choisis parmi les alkyle. alcoxy inf^ieur, hydroxy, hatog^ne. cyano, trifluoromd- 
tliyte. all^^nedioxy inf6rieur, ou oxyalkyl^e C2.3 ; ou 1 - ou 2-naphtyle ; 

oCi le terme "aryle h^t^rocydique" repr6sente les pyridyle. quinof^inyle, isoquinot^inyle. benzothi^nyle. 
benzofuranyle, benzopyranyle. k)enzothiopyranyle. furanyte. pyrrotyle. thiazolyle. oxazolyle. isoxazolyle, triazo- 
Jyle, t^razolyle, pyrazolyle, imidazdyle, thi^nyle, ou Tun quelconque desdits radicaux substitu6 par un alkyle 
inf^ieur ou un halog^ne ; 

oil le terme "inf^rieMr" concerne des radicaux organiques ayant jusqu'^ sept atomes de cartx)ne com- 

pris : 

ou un pr6curseur de medicament pharmaceutiquement acceptable qui en derive, choisi parmi les ad- 
des hydroxamiques ou le groupe CONHOH est transform^ sous la forme d*un d6riv6 0^cyl6 ou Obenzyl6, oO 
le d^iv6 6-benzyl6 le groupe benzyle est non substitud ou mono-, di- ou tri-substitu6 par des sut}stituants 
choisis parmi un alkyle inf^rieur, alcoxy inf 6rieur. amino, nitro. halog^e et trHluorom^thyle ; 

ou un de ses sels pharmaceutiquement acceptables. 

Compost selon la reyendication 1 , de fbrmule la 



O 
li 

HO-N-C 
I 

H 



X 

/ \ 
CH2 

■C — 
I 

R2 



CH 



2 O 



S-Af 

11 

O 



(la) 



ou X repr^sente un methylene ou 1 .2-^yiene. chacun 6tant non substitu^ ou substitu6 par un alkyle inf^rieur. ou 
X repr^sente un oxyg^e, un soufre. ou 1 .2-phenyldne : Ar et R2 ont les significations donn^es k la revendicatbn 
1 ; ou un pr^curseur de m^icament pharmaceutiquement acceptable qui en derive, comme c*est d^ini k la reven- 
dication 1 ; ou un de ses sels pharmaceutiquement acceptables. 

Cpnposd selon la revendication 1 , de formule lb 

R 

I • ■ . , 

HO-N — C — C — N— S Ar (lb) 

i CH2 CH2 jj 



H 



V 



ou Y est une liaison simple, un alkyt^e k chaTne drorte 0^.4 ^ventuellement substrtu6 par un alkyle inf^rieur. 
CH2OCH2. CH2SCH2, 1,2-ph6nyl6ne. CH2-1 .2-ph6nyl6ne ou CH2N(R6)-CH2 ou Re repr6sente un hydrog^ne, 
alcanoyle inf^ieur. (dialkylamino inf6rieur)-alcanoyfe inf^rieur. aroyle. (aryte cartxx:ydique)-alcanoyle inf^rieur. 
alkyle inf^rieur. (aryle cart^ocydique ou h6t6rocyclique)-alkyle inf^rieur, (cartsoxy, cartx>xy est6rifi6 ou amid6)-alk- 
yte inf^rieur ou alkylsulfonyle ; Ar et R ont les significations d^^ donn6es k la revendication 1 ; ou un pr^curseur 
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de m^icament pharmaceutiquement acceptable qui en derive comme c'est d6fini k la revendlcation 1 ; ou un de 
ses sels pharmaceirtiquemem acceptables. 

Compost selon la revendicatlon 3. de formule Ic 




oil T repr6sente un oxyg^ne, un soufre. une liaison directe. un m6thyldne ou m6thyl6ne substitu6 par un alkyte 
Inf^rieur. ou NRg ; Rg repr^sente un hydrog^ne. alcanoyle inf^rieur. (dialkyiamino inf6rieur)-alcanoyle inf^rieur. 
aroyle, (aryle cartx>cyc{ique)-alcanoyle inf^rieur. alkyle inf^rieur, (aryle cartx)cyclique ou h6t6rocyclique)-alky1e 
inf^rieur, (cartx)xy carboxy est^rrf id ou anild6)-alkyle infdrieur ou alkylsulfbnyle ; Ar et R ont les significations d6jcl 
donndes k la revendication 1 ; ou un pr^urseur de medicament pharmaceutiquement acceptable qui en derive 
comme c'est d^int k la revendication 1 : ou un de ses sels pharmaceutiquement acceptables. 

Compost de fbrmule I 



O R| CH2 o 
11 I 1 II 

HO-N-C-C-N S-Af (1) 

- 1 I II 



OU Ar est un phdnyte qui est non substitu6 ou mono-, di- ou tri-substitu6 par un alcoxy Cmq. un hydroxy ; par un 
ph6nyl-alcoxy inf6rieur ou le ph6nyle est non substitu6 ou substitu6 par un alkyle inf6rieur, alcoxy inf6rieur, 
halogdne ou trif luorom6thyle, par un aryle h6t6rocyclique-alcoxy Infdrieur oCi Taryle hdtdrocydique est choisi parmi 
les pyridyle. tdtrazolyle. triazolyle. thiazolyle, thi^yte, imidazolyle et quinolSnyle, chacun 6tant non substitud ou 
mono- ou di-substitu6 par un alkyle infdrieur ou un halogdne ; par un cycloalkyle C3.7ralCQxy inf^ieur, (alkyte inf6- 
rieur. ph6nyl-alkyle inf^ieur ou cycloalkyle Cs.y-alkyle inf 6rieur)-thio. alkyioxy infdrieur-atcoxy inf^ieur. halog^ne, 
alkyle infdrieur, cyano, nitro, trifluoromdthyte, alkyle inf6rieur-(sulfinyle ou sulfonyle), amino, mono- ou di-alkylamino 
infdrieur ou, sur des atomes de cart>one adjacents. par un alkyldnedioxy 0^.2 du un oxyalkyl^ne C2.3 : ou Ar est un 
tN6nyle, isoxazotyle pu thiazolyle dont chacun est non substitu6 ou mono- ou di-substitu6 par un alkyle Infdrieur ; 

R est un hydrogdne. alkyle infdrieur. ph^yl-alkyle infdrieur. ou le ph^yle est non substitud ou substitu6 par 
un alkyle infdrieur, alcoxy infdrieur, halog^ne ou trifluoromdthyle ; phdnyle qui est non substitu6 ou mono-, di- 
ou tri-substitu6 par un alcoxy infdrieur, hydroxy, halogdne. alMe infdrieur, cyano, nitro, trifluorom6thyle. alkyle 
inf6rieur-(thio, sulfinyle ou sulfonyle), amino, mono- ou di-alkylamino inf6rieur ou, sur des atomes de cartwne 
adjacents, par un alkyldnedioxy 0^.2 ou un oxyalkyl6ne C2.3 ; ou un radical aryle h6t6rocyclique choisi parmi 
les pyridyle. tdtrazolyle. triazolyle. thiazolyle, thidnyle, imidazolyle. et quinoldinyle, chacun ^ant non sut^stitud 
ou mono- ou di-substitud par un alkyle infdrieur ou halog^ne ; biphdnylyle qui est non substitud ou substitud 
par un alkyle infdrieur. alcoxy infdrieur, halog^ne. trifluoromdthyle ou cyano ; biphdnylyl-alkyle inf6rieur oCi le 
biphdnylyle est non substitu6 ou substitu6 par un alkyte tnfdrieur. alcoxy inf^ieur, halog^e. trifluoromdthyle 
ou cyano ; (pyridyl, thi6nyl..quinol6inyl ou thlazolyl)-alkyle infdrieur. trifluoromdthyle, cycloalkyle C3.7. cycloalk- 
yle C3.7-alkyle inf6rieur. (oxa ou thia)-cycloalkyle C3.6. [(oxa ou thia)-cycloalkyle C3.6]-alkyle inf6rieur, hydroxy- 
alkyle inf6rieur,.alcanoyloxy inf6rieur-alky1e inf6rieur, alcoxy inf6rieur-aikyle inf6rieur, alkyle inf6rieur-(thio, sul- 
finyl ou sulfonyl)-alkyle infdrieur, (amino, mono- ou dialkylamino)-aIkyle inf6rieur. alcanoylamino inf6rieur-alk- 
yle inf6rieur, (N-alkylpip6razino inf6rieur ou N-ph6nyl-alkylplp6razino inf6rieur)-alkyle inf6rieur ou (morphofino, 
thiomorpholino, pipdridino, pyrrolidine, pipdridyl ou N-alkylplp6ridyle inf6rleur)-alkyle inf^eur ; 
R^ est un hydrogdne. alkyle infdrieur ; phdnyl-alkyle inf ^ieur ou le phdnyte est non substitud ou substitud par 
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un alkyle inf6rieur, alcoxy inf^rieur, halog^ne. trifluorom^thyle ou. sur des atomes de cait)one adjacenis, par 
un alkyt^nedioxy 0^.2 ou oxyalkyt^ne C2.3 ; ie ph6nyle qui est non substitu6 ou substttud par un alkyle inf^eur, 
alcoxy inf6rieur, halog^ne ou trif luorom6thyle ; pyridyle. thi6ny(e. biph^nylyie, biph6nylyl-alkyle inf6rieur ; aryle 
h^t^rocydique-alkyle int^rieur ou on choisrt I'aryle h^t^rocyclk^ue parmi les thiazotyte, pyrazolyte. pyridyle, Imi- 
dazolyle et t^trazoiyle. chacun ^ant non substitu6 ou substitu6 par un alkyte inf6rieur ; trifluorom6thy1e. 
cycloalkyte C3.7. cycloalkyle C3.7*alkyle inf^rieur. hydroxy-alkyle inf^rieur. alcanpyloxy inf^rieur-alkyle inf^rieur. 
alcoxy inf^rieur-alkyte inf^rieur. (phenyl ou pyridyl) -alcoxy Inf6rieur-alkyle inf^rieur, alkyle inf^ieur-(thio. sulfi- 
nyt ou sultbnyl)^lkyle inf6rieur. (amino, mono- ou dialkylamino inf6rieur)-alMe inf^rieur, (N-alkylpip^azino 
Inf^rieur ou N-ph6nytaikylpip6razino Inf6rieur)-alkyle inf^rieur. (morpholino. thiomorpholino* pip^ridlno. pyrroli- 
dine pip^ridyl ou N-alkylpip6ridyle inf^rieur) -alkyle inf^rieur, alcanoylamino inf^rieur-alkyle inf^rieur ; R3- 
CONH-alkyle inf^rieur ou R3 repr^ente (dialkylamino inf^rieur, N-alkylpip6razino inf^eur, morpholino. thio* 
morpholino. pip^ridino, pyrrolidino ou N-atkytpip6ridyl)-alkyl6 inf^rieur. pip^ridyl ou N-alky!pip6ridyle inf6rieur ; 
R2 est un hydrog6ne ou un alkyle inf6rieur ; ou 

(b) ou R et Ri torment ensemble avec la chaTne t laquelle ils sontfix^ un cyde 1.2,3.4-t6trahydroisoquino- 
t^ine. pip^ridine, oxazolidine. thiazdidine ou pyrrolidine, chacun 6tant non substitu6 ou mono- ou dl-substitu6 
par un alkyle inf^ieur ; et Ar et R2 ont les significations donn^es en (a) ; 

pu 

(c) ou Ri et R2 torment avec I'atome de cartx)ne auquel ils sont fix6s un syst^e cydique choisi parmi les 
cycloalcanes C3.7 qui sont non substitutes ou substitutes par un alkyle inftrieur ; oxa-cydohexane. thia-cydo- 
hexane. indane. tttraline et piptridine, qui est non substitut ou substitut siir Tazote par uh alcanoyle inftrieur. 
dialkylamino inftrieur-alcanoyle inftrieur, alcoxycartxinyle inftrieur, (morpholino, thiomorpholino ou pip6rl- 
dino)-cartx)nyte. alkyle inftrieur. (phenyl ou pyridyl)-alkyle inftrieur. (cart)oxy. ak)oxycarbonyt. benzyloxycarbo-. 
nyl. aminocaitxsnyl ou mono- ou di-alkylaminocartx)nyle inftrieur)-alkyle inftrieur ou par un alkylsutfonyle 
inftrieur ; et Ar et R ont les significations donntes en (a) ; 

oCi le terme "inftrieur" concerne les radicaux organiques ayant jusqu'd 7 atomes de cart>one Indus : 
ou un prtcurseur de medicament pharmaceutiquement acceptable qui en derive choisi parmi les addes 
hydroxamiques ou le groupe CONHOH est transform^ sous forme d'un dtrivt O-acylt ou 0-benzylt. dans 
lequel le dtrivt 0-benzylt a un groupe benzyle qui est non substitut ou mono-, di- ou tri-substitu6 par des 
sutastituants choisis parmi un alkyte inftrieur, alcoxy inftrieur. amino. nitro,.halogtne et trifluoromtthyle ; 
. ou un de ses sels pharmaceutiquement acceptables. 

Compost de formule I selon la revendication 5. oCi Ar est un phtnyle qui est non substitut ou mono-, di- ou tri-sut>s- 
titut par un alcoxy C^.y, hydroxy, phtnyl-alcoxy inftrieur, cydoalkyle C3.7-alcoxy Inftrieur, alkyloxy inftrieur-alcoxy 
inftrieur, halogtne. alkyle inftrieur, cyano, nitro, trifiuoromtthyle, alkyle inftrieur-(sulfinyle ou sulfonyle), aniino, 
mono- ou di-alkylamino inftrieur ou, sur des atomes de caibone adjacents. par un alkyltnedioxy 0^.2 oxyalky- 
Itne C2.3 ; ou Ar est un thitnyle. isoxazolyle ou thiazolyle dont chacun d'entre eux est non substitut ou mono- ou 
di-sUbstitut par un alkyle inftrieur ; 

R est un hydrogtne. alkyle Inftrieur, phtnyl-alkyle inftrieur : le phtnyle est non substitut ou mono-, di- ou tri- 
substitut par un alcoxy inftrieur, hydroxy, halogtne, alkyle inftrieur, trifluoromtthyie, ou, sur des atomes de 
cartwne adjacents, par un alkyltnedioxy C1.2 ou oxyalkyitne C2.3 ; ou un radical aryle htttrocydique choisi 
parmi les pyridyle. thiazolyle. et quinoltinyle. chacun ttant non substitut ou mono- ou di-substitut par un alk- 
yle inftrieur ; biphtnylyle ; biphtnylyl -alkyte inftrieur ; (pyridyl ou thitnyl)-alkyte inftrieur. triftuoromtthyle. 
cydoalkyle C3.7, cydoalkyle C3.7-alkyte inftrieur, (oxa ou thia) -cycloalkyle 03.5, [(oxa ou thia)-cydoalkyle C3. 
el-alkyle inftrieur. hydroxy-alkyle inftrieur. (N-alkytpiptrazino inftrieur ou N-phtnylalkylpiptrazino inftrieur)-. 
alkyte inftrleur ou (morpholino, thiomorpholino, piptridino. pyrirolrdino, piptridyle ou N-alkylplptridyte inft- 
rjeur)-alkyle inftrieur ; 

Ri est un hydrogtne, alkyle inftrieur ; phtnyt-alkyle inftrieur, ou le phtnyle est non sut)stitut bu substitut par 
un alkyle inftrieur, alcoxy inf trieur, halogtne. trif luoromtthyle ou. sur les atomes de cartx)ne adjacents, par un 
alkyltnedioxy 6^2 • biphtnyfyl-alkyte inftrieur ; aryle htttrocydique-alkyte inftrieur oCj Taryte htttrocyclique 
est choisi parmi les thiazolyle, pyrazolyle, pyridyle. imidazolyle et tttrazolyle, chacun ttant non substitut ou 
substttut par un alkyle inftrieur ; cycloalkyle C3.7. cycloalkyle C3.7-alkyte inftrieur. hydroxy-afkyle inftrieur. 
(phtnyl ou pyridyl)-alooxy Inftrieur-alkyle Inftrieur. alkyle inftrieur-^thio. sulflnyl ou 8ulf6nyl)-all^e inftrieur. 
(amino, mono- ou di-alkylamino inftrieur)-alkyle inftrieur, (N-alkytpiptrazino inftrieur ou N-phtnylalkylp^tra- 
zino inftrieur)-alkyle inftrieur, (morpholino, thiomorpholino. piptridino, pyrrolidino, piptridyl, ou N-alkytpiptri- 
dyle inf6rieur)-alkyle inftrieur. alcanoylamino inftrieur-alkyle inftrieur ; R3-C0NH-alkyle inftrieur ou R3 
reprtsente (di-alkylamino inftrieur. N-alkylpiptrazino inftrieur. morpholino. thiomorpholino. piptridino. pyrroli- 
dino ou N-alkytpiptridyl)-atky1e inftrieur ; piptridyle ou N-alkytpiptridyle Inftrleur ; 
R2 est un hydrogtne ou un alkyle inftrieur ; 
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ou (b) o£i R et fbmfient ensemble avec la chaTne k laquelle its soot ftx6s. un cyde thiazolidine ou pyrrolidine, 
chacun 6tant non substitud ou mono- ou di-substitu6 par un alkyle inf^eur ; et Ar et R2 ont les significations 
donn^es pour (a) ; 

ou (c) ou Ri et R2. avec t'atome de cart)one auquel ils sont f ix4s, forment un systdme cydique choisi parmi les 
cydoalcanes C3.7. qui sont non substitutes ou siiastitutes par un atkyle inftrieur ; oxa-cydohexane. thia- 
cydohexane et piptrldine qui est non substitut ou substitu6 sur I'azote par un alcanoyle Inftrieur. di-alkylamino 
inf^eurnalcanoyle inftrieur, atooxycarbonyte inftrieur, (morpholino, tNomorpholino ou pip6ridino)-cart)onyle, 
alkyle inf6rleur. (ph6ny1 ou pyridyl)-alkyle inf6rieur, (cartx3xy, alcoxycart)ony1e Inf6rieur, aminocarbonyle ou 
mono- ou di-alkylaminocarbonyle inf6rieur)-alkyle inf6rieur ou par un alkylsulfbnyte Irrf6rieur ; et Ar et R ont les 
significations donn6es en (a) : 

un pr6curseur de m^icament pharmaceutiquement acceptable qui en derive tel que d^ini d la reven- 
dication 5 : ou un de ses seis pharmaceutiquement acceptables. 

Compost de fbrmule II 



R 

I 

O R, CH, O ^ R4 



R est un hydrogtne, alkyle inftrieur, (aryle cartxx^dique)-alkyle inftrieur. aryle carbocydk:|ue. aryle htttrocy- 
. dique. biaryle. biaryl-alkyle inftrieur. (aryle h6ttrocydtqu6)-alkyle inftrieur. mono- ou polyhaloalkyle inftrleur. 
cycloalkyle C3 - C7, (cycloalkyle C3 - Cyj-alkyle inftrieur, (oxa ou thia)-cydoalkyie C3 Cq, [(oxa ou thia)- 
cycloalkyle C3 - CeJ-alkyle inftrieur, hydroxy.-alkyle inf6rieur, acyloxy-alkyle inftrieur, (alcoxy {nftrieur)-alkyle 
inftrieur, (alkyle inftrieur)-(thio. sulfinyl- ou sulfonyl)-alkyle inftrieur, (amino, mono- ou diaUkylamino inftrieur)- 
alkyle inftrieur, acyiamino-alkyie inftrieur, (N-alkylpip6razlno inftrieur ou N-(aryle carbocyclique ou h6t6rocy- 
clique)*alkytpiptrazlno inftrieur) -alkyle inftrieur, ou (morpholino, thiomorpholino, piptridino, pyrrolidino. pipt- 
ridyl ou N-alkylpiptridyl inftrieur)-alkyle inftrieur. 

R^ est un hydrogtne, alkyle inftrieur. aryle carlx>cydique-alkyle inftrieur. aryle cartx3cyclk)ue. aryle htttrocy- 
clk^ue. biaryle, biarylralkyle inftrieur, aryle htttrocydique-alkyfe inftrieur, mono- ou poly-haloalkyle Inftrieur. 
cycloalkyle C5.7. cycloalkyle C5.7-alkyte inftrieur, hydroxy-alkyle inftrieuc acyloxy-alkyle inftrieur, alcoxy infft- 
rieur-alkyle inftrieur. alkyle inftrieur-(thio. sulfinyl ou sutfony1)-alkyle inf trieur. (amino, mono- ou di-alkylamino 
inf6rieur)-alkyle inftrieur, (N-aIkyljap6razino inftrieur ou aryle caiboxylique ou htttrocydiquie-alkylpiptrazino 
inftrieur)-alky1e inftrieur. (morpholino. thiomorpholino, piptridino. pyrrolidino, piptridyl ou N-alkylpiptridyte 
inf6rieur)-alkyle inftrieur, piptridyle. N-alkylpiptrkiyle inftrieur, pu acylamino-alkyle inftrieur, repri&sentt par 
Ra-CONH-alkyle inftrieur : 
R2 est un hydrogtne ; 

R3 dans Ra-CONH-alkyle inf 6rieur est un alkyle inftrieur, aryle caf1xx;yclk]ue ou htttrocydique, di-alkylamino, 
N-alkylpiptrazino infftrieur, morpholino. thiorriorpholino. piptridino. pyrrdidino. N-alkylpip6ridyle. ou (di-alkyla- 
mino inftrieur, N-alkylpiptrazino inftrieur, morpholino, thiomorphdina piptridirio, pyrrdidina pyrldyl ou N-alk- 
ylpiptridyle inftrieur)-alkyle inftrieur ; 

R4 est un hydrogtne. alcoxy inf trieur. hydroxy, aryle carbocydique ou htttrocydk^ue-alcoxy inf trieur. alkyithio 
inftrieur ou aryle cartxxydique ou htttrocydique-alkyfthio inftrieur, . all^oxy inftrjeur-alcaxy inftrieur, 
halogtne, trifluoromdthyle. allele inftrteur, nitro ou cyano : 
■ R5 est un hydrogtne, alkyle inftrieur ou halogtne ; 

pu R4 et R5 ensemble sur des atomes de caitx)ne adjacents. reprtsentent un mtthyltnedioxy, tthyltnedioxy. 
oxy6thyl6ne ou oxypropyltne ; 

oD le terme "aryle carbocylique" repr6sente un phtnyle ; le phtnyte est mono-, di- ou tri-substitu6 par 
un. deux ou trois radicaux choisis parmi un alkyle inftrieur. alcoxy inftrieur. hydroxy, halogtne. cyarx). trifluo- 
romtthyle. alkyltnedioxy inftrieur et oxyalkyltne 03.3 : ou 1- ou 2-naphtyle ; 

oCi le terme "aryle htttrocyctkiue" reprtsente les pyrldyle, qulnoltinyle, Isoquinoltinyle. benzothitnyle. 
benzofuranyle. benzopyranyle, benzothiopyranyle. furanyle, pyrrolyle. thiazolyle. oxazolyle. isoxazolyle. triazo- 
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tyle, t61razolyle. pyrazolyle, tmidazolyle. thi^yle. ou Tun quelocxique desdits .radicaux substitute par un alkyle 
Inf^eurou un halog^ne ; 

ou te terme "inf §rieur' concerne des radicaux organiques ayant jusqu'd 7 atomes de cartxHie oompris ; 

ou un pir^urseur de medicament phamnaceutiquement acceptable qui en derive chotsi pamru les addes 
hydroxamiques. ou le groupe CONHOH est transform^ sous la forme d*un d6riv6 0-acyl6 ou d'un d6riv6 O- 
benzy16. ou dans le derive 0-benzyt6. le groupe benzyle est non-substitu6 ou mono- di- ou tri-substitud par 
des substituants choisis parmi un alkyle inf6rleur, alcoxy inf ^rieur. amina nitrb. halog^ne et trifluorom6thyle ; 

ou un de ses sels phamnaceutiquement acceptables. 



10 8. Compost de formule II 



IS 



20 




oCi 



R et Ri ensenlble avec la chaine k laquelle lis sont fix6s. ferment un cycle 1,2,3,4-t6trahydroisoquinol^ne. 

pip^ridine. thiazolidine ou pyrrolkjine ; 
25 R2 est un hydrogdne ; 

R4 est un hydrog^ne. alcoxy inf 6rieur. hydroxy, aryle carbocyclique ou h6t6rocydique-alcoxy Irif6rieur, alkylthio 

tnf^rieur ou aryle carbocyclique ou h6t6rocyclique-atkylthio inf^rieur, alkyloxy inf6rieur-alcoxy inf^rieur. 

halog^ne. trlfluorom6thyie, alkyle inf^rieur. nitro ou cyano : 

R5 est un hydrog^ne. alkyle inf^rieur ou halog^ne : 
30 ou R4 et R5 reprteentent ensemble sur des atomes de carbone adjacents. un mdthyldnedioxy, 6thyldnedioxy. 

oxy6thyl6ne ou oxypropyl^e : 

ou le terme "aryle carbocylique** reprteerrte un ph^nyle ; le ph6nyle qui est mono*, di- ou tri-substitu6 

par 1 . 2 ou 3 radicaux choisis parmi un alkyle tnf^leur. alcoxy Inf^rieur. hydroxy, halog^e, cyanp. trif luorom6- 

thyle, alkyl6nedioxy Inf6rieur ou oxyalkyl^ne C2.3 ; ou 1 - ou 2-naphtyle : 
35 ou le terme "aryle h^t^rocyclique" reprfeente les pyridyle, quinol6inyle, isoquinol6inyIe, benzothi^nyle, 

benzofuranyle. benzopyranyle. benzothiopyranyle, furanyle. pyrrolyle, thiazolyle. oxazolyle, isoxazolyle, trlazo- 

lyle, t^azolyie. pyrazolyle. imidazolyle, thl^nyte. ou Tun quelconque desdits radicaux substitute par un alkyle 

Inf ^ieur ou un halog^ne ; 

oCi le terme "inf^rieur" conceme les radicaux organiques ayant jusqu*^ 7 atomes de carbone cdmpris : 
40 ou un pr^urseur de m^icament pharmaceutiquement acceptable qui en derive choisi parmi les addes 

hydroxamiques, oCj le groupe CONHOH est transform6 sous la forme d'un d6riv6 0-acyl6 ou d'un d^riv^ O- 

benzyl6. ou dans le d6riv6 0-benzyl6. le groupe t>enzyle est non-substitu6 ou mono- di- ou tri-substitu6 par 

des siisstituants choisis parmi un alkyle inf^rieur, alcoxy inf6rieur. amino, nitro. halog^ne et trifluorom6thyte ; 
oil un de ses sels pharmaceutiquement acceptables. 



45 



SO 



i. Compost de formule II 



o Ri ui2 o ^ R4 

HO— N-C — C-N S— V / 

" , R2 O «5 



ou 
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R est un hydrog^ne. alkyle inf^rieur. (aryle cait)ocyclique)-alkyle inf6rieur, aryle cartx)cycljque. aiyle h6t6rocy* 
clique, biaryle. btaryl-alkyte inf^iieur. (aryte h§tdrocyclique)-alkyle inf6rieur. mono- ou polyhaloalkyte inf^rieur. 
cydoalkyle C3 - C7, (cydoalkyle C3 - Cyj-alkyle inf6rieur, (oxa ou thia)-cycloa!kyle C3 - Ce, t(oxa ou thia)- 
cydoalkyie C3 - CeJ-alkyle irrf6rieur, hydroxy-alkyle inf6rieur, acytoxy-alkyle int6rieur, (alcoxy Irrf6rieur)-alkyie 
inf^ieur, (alkyle lnf6rieur)-(thio. sulfinyt- ou sulfonyQ-alkyle inf^rleur. (amina mono- ou dialkylannino inf^rieur)- 
alkyle inf^rieur. acylarrdno-alkyle inf6rieur. (N-alkylpip^azinp inf^rieur ou N-(aryle cartx)cycltque ou h6t6rocy- 
clique)*alkylpip6razino inf6rieur)-alkyle inf^rieur. ou (morpholino, thiomorpholina prp^ridino. pynrolidino. pip6- 
ridyl ou N>alkylpip6riclyt inf6rieur)-alkyle inf 6rieur. 

et R2 avec Tatome de cartx)ne auquel ils sont fix^s. forment un syst^me cydique choisi parmi les cydo- 
hexane. cydopentane. oxacydohexane. thiacydohexane. Indane, t^traline, pip^ridine ou pip^ridine substitute 
sur I'azote par un acyle. alkyle inftrieur, aryle cartxx^ydique ou htttrocydique-alkyle inftrieur ou par un alky- 
suHbnyle inf6rleur ; 

R4 est un hydrog^ne, alcoxy inftrieur, hydroxy, aryle cart30cycGque ou h6t6rocydique-ateoxy inf 6rieur. alkylthio 
inftrieur ou aryle. carbocydlque ou htttrocydique-afkylthk) inftrieur, all^oxy inf6rieur-alcoxy inftrieurp 
halog^ne, trifluoromtthyte, alkyle inf^rieur. nitro ou cyarK) ; 
R5 est un hydrogtne. alkyle inftrieur ou halogdne ; 

ou R4 et R5 ensemble sur des atomes de caibone acQacents. repr6sentent des mtthyltnedtoxy, tthyldnedioxy. 
oxytthyltne ou oxypropyl^e : 

ou le terme "acyle cartxxyclique*' repr^ente un ph^yle ; iin ph^yle qui est mono-, di- ou tri-sut)stftu6 
pari , 2 ou 3 radicaux choisis parmi un aikyte inftrieur. alcoxy inftrieur, hydroxy, halog^e. cyano. trif luoromt- 
thyle, alkyl^edioxy inftrieur, et oxyalkyltne .C2.3 ; ou 1- ou 2-naphtyle ; 

oCi le terme "aryle h6t6rocydique" repr6sente les pyridyle. quinol6lnyle, Isoquinoltinyle. benzothi^nyle. 
benzofuranyle. benzopyranyle. benzothiopyranyle, f uranyle. pyrrolyle. thiazolyle, oxazolyle. isoxazolyte, triazo- 
lyle. t6trazolyle. pyrazdyle. Imidazolyle, thitnyle, ou Tun quelconque desdits radicaux substitu6 par un alkyle 
inf^ieur ou un halog^ne ; 

oil le terme "inftrieur" concerne des radicaux organiques qui ont jusqu'^ 7 atomes de carbone Indus ; 

ou un pr^urseur de m^icament pharmaceutiquement acceptable qui en derive choisi parmi les acides 
hydroxamiques. ou le groupe CONHOH est transform6 sous la forme d'un d§riv6 0-acyl6 ou d'un d6riv6 O- 
benzytt. ou dans le d6riv6 0-benzyt6, le groupe benzyle est non-substitu6 ou mono- di- ou tri-substitu6 par 
des substituants choisis parmi un alkyle inftrieur. alcoxy inftrieur, amino, nitro, hak)g6ne et trifluorom6thyle ; 

ou un de ses eels pharmaceutiquement aoceptables. 

10. Compost de formule III 

R 

I 

O CH, o 

II i " II 

HO^N — C — CH — N S 

i ' !! 



o£i R reprtsente un alkyle inftrieur. trifluoromtthyle, cydoalkyle C5.7, (oxa 6u thia)-cydoalkyle C4.S, biaryle. aryle 
monocyclique carbocyclique ou aryle monocydlque htttrocyclique ; reprtsente un hydrogtne. alkyle inftrieur. 
cydoalkyle C5.7, aryle carbocyclique monocyclique, aryle carbocydique-alkyle inftrieur, aryle h6t§rocyclique-aIk- 
yle Inf 6rieur, alcoxy inf6rieur-alkyle inf^rieur. alkyle inf6rieur-(thio, sulfinyl ou sulfonyl)-alkyle inf6rieur. di-alkylamino 
• inf^rieur-alkyle inf^rieur. (N-alkylpip^razino inf^rieur, morpholino, thiomorpholinb, pip^ridino. ou pyn'olidino)-alkyle 
inf6rieur, ou Rs-CONH-alkyle inf^rieur ; R3 repr^sente un alkyle inf 6rieur. aryle carbocydlque. aryle h6t6rocydique. 
di-alkylamino infdrieur, N-alkylpip^razino inf^rieur, morpholino, tNomofpholino. pip^ridino. pyrrolkiino. N-alkylpip6- 
ridyle. ou (dialkylamino inf^rieur, N-alkylpip^razino inf^rieur. morpholina thiomorpholino, pip^idino. pyrrdidino. ou 
N-alkylpip6ndyl)-aIkyle inf6rieur ; R4 repr6sente un alcoxy inf6rieur. ou un aryte carbocydique ou h^^rocydique- 
akx)xy inf6rieur ; 

ou le terme "aryle cartx>cydique" reprdsente un ph^nyle ; un ph^nyle qui est mono-, di- ou tri-sut)Stitu6 par 
1 . 2. ou 3 radicaux choisis parmi un alkyle Inf^ieur. alcoxy inf6rieur, hydroxy, halog^ne. cyaho, trif Iuorom6thyle, alk- 
yl^nedioxy inf^rieur et oxyalkyl^ne C2.3 ; ou 1 - ou 2-naphtyle ; 

ou le terme "aryle morKKydique carbocydique" repr^sente un ph6nyle ; un ph^nyle qui est mono-, dl- ou tri- 
substitu6 par 1 , 2 ou 3 radicaux choisis parmi un alkyle inf ^rieur. alcoxy inf 6rieur, hydroxy, halog^e. cyana trif luo- 




(HI) 
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rom6thyle, alkyl^edioxy irtf^rieur et oxyalkyl^ne C2.3 ; 

ou le terme "aryle h^t^rocydique* repr^nte les pyridyte. quinol^inyle. isoquind^irtyle, benzothiinyle. ben- 
zofuranyle. baizopyranyle, benzothiopyranyte. furanyle. pyrrolyle. thiazolyle, oxazolyte, isoxazolyle. triazdyle. 
t^trazolyle. pyrazolyle. imidazoiyle. thi^nyfe. ou Tun quetconque desdits radicaux substitu6 par un alkyle inf^rieur 
5 ou un hatog^ne ; 

ou le terme "aryle monocyclique h6tdrocyclique" repr6sente les pyrtdyle, furanyle. pyrrolyle. thiazolyle. oxa- 
zolyle. isoxazolyle, triazolyle. t^razolyte. pyrazolyte, imidazoiyle, thi6nyle, ou Tun quelconque desdits radicaux 
substitud par un alkyle inf^rieur ou un halog&ne : 

ou ie terme "inf^eur" oonceme des radicaux organiques qui ont jusqu'^ 7 atomes de cartxme indus : 
to ou un pr^urseur de medicament pharmaceutiquement acceptable qui en derive chdsi parmi les addes 

hydroxamiques, oCi le groupe CONHOH est transform^ sous la forme d*un d^6 0-acyl6 ou d'un d6riv6 0-ben- 
zyl6. oCi dans le d6riv6 0-benzyt^, le groupe benzyte est non-substitu6 ou mono- di- ou tri-substitu6 par des subs- 
tituants choisis parmi un alkyle inf 6rieur. alcoxy inf^rieur. amino, nitro. halog^ne et trif iuorom^thyle ; . 

ou un de ses sels pharmaceutiquement aoceptables. 

J5 ■ 

11. Compose de formule III selon la revendk»tion 10. oCi R repr^senite un aryle monocydique het^rocydique choisi 
parmi les tetrazolyte, triazolyle, thiazolyle, imidazoiyle. et pyridyle, chacun etant non substttu^ ou substitu^ par un 
alkyle inf^rieur ; ou R repr6sente un ph^nyle ou ph^nyle substitu^ par un alkyle inf^rieur. alcoxy inf^rieur. hatog^ne, 
ou tnfluoromethyte ; R^ repr^sente un alkyle inierieur. cydohexyle, ou RaCONH-alkyte inf^rieur ou R3 repr^sente 
20 un (di-alkytamino inf^rieur. N-alkylpip^razino inferieur. morphoiina thiomorpholino, pip^ridino, pyrrolidino. ou N- 
alkylpiperkJyO-alkyle inf^rieur ; et R4 repr^sente un alcoxy inf^rieur ou ph^nyl-alcoxy inf^rieur ; ou un pr^curseur 
de medicament pharmaceutiquement acceptable qui en derive, tel que c'est def ini k la revendication 1 0 ; ou un de 
ses sels pharmaceutk^uement acceptables. 

25 12. Compose de formule III selon la revendication 10. ou R represente un 2-. 3- ou 4-pyridyle ou un phenyle ; R^ repre- 
sente un alkyte cydohexyle ou Ra-CONH-alkyle 0^.4 ou R3 represente un dialkylamino C^^-alkyle interieur 
C1.4 ; et R4 represente un alcoxy inferieur ; ou un precurseur de medicament pharmaceutiquement acceptable qui 
en derive, tel que c'est def ini d la revendication 10 : ou un de ses sels phamnaceutKiuement acceptables. 

30 13. Compose de formule 111 selon la revendication 10, oCi R represente un 3-pyridyie ou A-pyridyle ; represente un 
isopropyle ou cydohexyle ; et R4 represente un alcoxy inferieur ; ou un precurseur de medicament pharmaceuti- 
quement acceptable qui en derive, tel que c'est def Ini k la revendication 10 ; ou un de ses sels pharmaceutique- 
ment acceptables. 

35 1 4. Compose selon Tune quelconque des revendications 1 - 1 3. oCi le cartx)ne asymetrkiue auquet est fixe Rt a la con- 
figuration (R). 



15. Compose selon la revendication 1. qui est le N-hydroxy-2(R)-[[4-methoxybenzenesulfonyl](3-picolyl)-amino]-3- 
meth^lbutanamkie, un precurseur de medicament pharmaceutiquement acceptable qui en derive, comme c*est 

40 def ini k la revendk:ation 1 1 , ou un de ses sels pharmaceutk^uement acceptables. 

16. Compose selon la revendication 11. qui est ie N-hydroxy'2(R)'[[4-methoxybenzenesulfonyl](3-picolyl)amino]-3- 
methytbutanamide ou un de ses sels pharmaceutiquement acceptatsles. 

45 17. Compose selon la revendication 11. qui est le N-hydroxy-2(R)-([4-methoxyt)enzene5ulfonyl](3-pkx)tyl)amino]-2- 
cydohexylacetamkle ou un de ses sets pharmaceutiquement acceptables. 

18. Compose selon la revendication 11. qui est le N-hydroxy-2(R)-[I4-methoxybenzenesulfonyl](benzyl)amino]-4- 
mett^lpentanamide ou un de ses sels pharmaceutk^uement acceptables. 

so 

19. Compose selon la rwendication 11, qui est le N-hydroxy-2(R)-[[4-m6thoxybenzenesulfonyll(benzyl)-amino]-6- 
[(N.N-dimethylglycyl)amino]hexanamide chlorhydrate ou un de ses sels pharmaceutiquement acceptables. 

20. Composition pharmaceutique comprenant un compose selon Tune quelconque des revendications 1 ^ 19. et un 
55 vehicule pharmaceutk^uement acceptable. 

21. Compose selon Tune quelconque des revendications 1 ^ 19. d utiliser dans une methode de traitement therapeu- 
tk^ue du corps animal ou humain. 
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22. Compost selon Tune quelconque des revendications 1 ^ 19, ^ utiliser dans te traitement des conditions d^ndant 
de la strom61ysine et de ta coHag^nase. 

23. Utifisation d*un cornpos6 selon Tune quelconque des revendications 1 ^ 19 ^ la preparation d'une composition 
5 pharmaceutiqua 

24. Utilisation d'un conpos6 selon I'une quelconque des re\/endications 1^19 pour preparer une composition phar- 
maceutique pour le traitement des conditions dependant de la strom^lysine et de la coIlag6nase. 

10 25. Proc6d6 de preparation d'un oonpose de Ibrmule I. selon la revendication 1 , qui oomprend de condenser un adde 
carboxylique de fbrmute IV. 



15 



O 
II 



Ri CH-,0 
I I ^11 



HO-C— C— N-S -Ar 

' il 
Ri O 



(IV) 



qu un de ses derives fonctionnels r^actifs, ou R. R^. R2 et Ar ont les significations donn^es k la resrendication 1 , 
avec riiydroxylamine de Ibrmule V. 

55 NH2-OH (V) 

6ventuellement sous forme protegee, ou un de ses sels ; . 

et. si n6cessaire. prot6ger temporairement tout groupe r6actif pouvant interf6rer. et alors Iib6rer le compos6 
resultant de Unvention ; et. si c'est requis ou souhaite, convertir un compose obtenu de Unvention en un autre com- 
,30 pose de rinvention. et/ou, si c'est souhaite, convertir un compose tibre obtenu en un sel ou un sel obtenu en un 
compose libre ou dans un autre sel ; et/ou separer un melange d'isomeres ou de racemates obtenu en les isome- 
res ou racemates individuels ; et/ou. si c*est souhaite. resoudre un racemate en ses antipodes optiques. 
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